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To  Field  Marshal,  His  Royal  Highness  Prince  Arthur  William  Patrick  Albert,  Duke  of 
Connaught  and  of  Stratheam,  K.G.,  K.T.,  K.P.,  etc.,  etc.,  etc.,  Governor  General  and 
Commander  in  Chief  of  the  Dominion  of  Canada. 

May  it  Please  Your  Royal  Highness: 

The  undersigned  has  the  honour  to  lay  before  Your  Royal  Highness  the  Progress  Report 
of  the  Manitoba  Hydrometric  Survey  for  the  calendar  year  1915. 

Respectfully  submitted, 


Ottawa,  May  31,  1910 


W.  J.  ROCHE, 

Minister  of  the  Interior 
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Department  of  the  Interior, 

Ottawa,  May  31,  1916. 

The  Honourable  W.  J.  Roche,  M.D., 
Minister  of  the  Interior. 

Sir,— I  have  the  honour  to  submit  the  Progress  Report  of  the  Manitoba  Hydrometric 
Survey  for  the  calendar  year  1915,  and  to  recommend  that  it  be  published  as  Water  Resources 
Paper  No.  19  of  the  Dominion  Water  Power  Branch. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

W.  W.  CORY, 
Deputy  Minister  of  the  Interior. 
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Departme-:t  of  the  Interior,  Dominion-  Water  Power  Branch, 

Ottawa,  May  31,  191(5. 

\V.  W.  CoRV,  Esq.,  C.M.G., 

Deputy  Minister  of  the  Interior. 

Sir,— I  have  the  honour  to  submit  tho  attaehetl  I'rogre^is  Reixjrt  of  the  Manitoba 
Hydrometric  .Survey  for  the  calendar  year  101.5,  by  M.  C.  Hendn,-,  .^.M.Can.fsoc.  C.E., 
Chief  Engineer. 

In  view  of  its  Iniiwrtant  bearing  on  the  industrial  development  of  Manitoba,  I  would 
recommend  that  it  be  published  a.s  Vater  Resources  Pap.T  No.  19  of  the  Dominion  Water 
Power  Branch. 

Resjiectfully  submitted, 

J.  B.  CII.\LLIE.«<, 

Superintendent. 
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J.  B.  Chalues,  Esq.,  C.E  ; 

Superintendent,  Dominion  Water  Power  Branch, 
Department  of  tii"  Interior, 
Ottawa,  Ont. 

Sir,— 


Winnipeg,  May  1,  1916. 


I  have  the  honour  to  submit  herewith  the  manuscript  of  the  Prop-ess  Report  of  the 
Manitoba  Hydrometric  Survey. 

This  report  covers  the  Hydrometric  work  carried  on  by  this  Survey  during  the  year  1915. 
I  would  request  that  it  be  published  as  one  of  the  Water  Resources  Papere  of  the  Dominion 
Water  Power   Branch. 

I  have  the  honour  to  be,  sir. 

Your  obedient  servant, 

M.  C.  HENDRY, 

Chief  Engineer. 
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IXTRODUCTION. 

The  report  iwsentcd  lurewith  covers  the  hydroinetric  work  carri-.l  on  througliout  the 
province  of  .Manitoba  during  tlie  Calendar  year  191o.  There  is  also  iii'-hided  in  tliis  reiwrt, 
data  that  lias  lieen  collected  by  officers  of  the  Survey  in  connection  with  hvdronietric 
studies  niiule  at  the  Outlets  of  the  Lake  of  the  Woods.  The  latter  infornia'ion  relates 
particularly  to  nauRc  height-s.  etc.,  which  were  ob.served  by  different  interested  parties  at 
various  times  prior  to  the  interception  of  the  work  of  the  Manitoba  Hydrometric  .Survey 
at  this  i)oint.  The  information  so  obtained  is  of  great  value  and  was  compiled,  collated 
and  made  available  to  the  Consulting  Engineers  of  the  International  .Joint  Commission  for 
u.se  in  connection  with  the  reference  relating  to  the  regulation  of  the  Lake  of  the  Woods. 

.  The  gathering  of  hydrometric  data  is  of  prime  importance,  not  only  from  a  hydraulic 
povver  standpoint,  but  al.so  in  connection  with  other  u.ses  of  the  surface  water  supply.  The 
various  uses  for  which  stream  flow  data  is  required  in  ^hlnitoba  may  be  enumeratiMj  as 
follows: — 

1.     Domestic,  municipal  and  manufacturing  purjwses. 
Irrigation. 
Water  power. 
Drainage. 
Sewage  disixjsal. 
Xavigation. 
7.     Flootl  prevention. 

Throughout  the  Provinces  numerous  towns  and  villages  are  dependent  U|)on  the  rivers 
for  then-  (h)mestic  water  supply;  the  demand  will  rapidh  increase  with  the  ix)pulation  and 
information  with  regard  to  the  amount  of  water  available  will  be  essential. 

In  the  soiithwesteri  part  of  the  Province  where  the  average  annual  rainfall  varies 
between  14  and  17  inches  and  where  agriculture  is  chiefly  pursued,  irrigation  mav  become 
important.  Throughout  the  Province  many  of  the  rivers  present  power  ixi.ssibil'ities,  and 
studies  have  been  made  of  them  with  a  view  to  determining  their  probable  economic  value. 
The  true  value  of  these  potential  water  powers  cannot  be  determined  without  a  thorough 
knowledge  of  the  water  available  in  the  streams,  particularlv  under  low  water  conditions, 
f  1  "j  u""*^''"'  ""'^  southeastern  jwrtions  of  the  Province,  the  reclamation  of  large  tracts 
of  land  by  drainage  may  be  profitably  undertaken.  With  the  rapid  fiUing  up  of  the  country 
the  necessity  of  throwing  open  reclaimed  lands  for  settlement  will  become  more  pressing 
and  m  connection  with  such  reclamation  schemes,  a  complete  knowledge  of  the  streams 
fonmng  the  natural  outlets  for  such  drainage  .schemes  is  a  prime  reciuisite. 

The  use  of  the  streams  of  the  Pro\ince  in  connection  with  sewage  disposal  will  soon 
command  attention,  as  the  rapid  growth  of  tli.-  towns  and  villages  will  reiul.>r  necessary  the 
regulation  of  waste  dis,)osal  from  these  municipalities  in  such  a  manner  as  to  obviate  anv 
possible  danger  to  the  rest  of  the  community.  Li  order  that  this  question  mav  be  handled 
intelligently,  a  knowledge  of  the  discharge  of  the  streams  is  of  extreme  importance 

.N'veral  of  the  mam  rivers  in  the  Province  might  be  utilimi  for  navigation  pur.wses,  in 
fae  hefarc  the  ronuns  a.'  the  railway  the  Red  Uivor  wa.s  the  only  means  of  communication 
with  the  outside  world.  Improvement  for  navigation  purposes  is  being  urged  in  manv 
quarters  arul  demands  the  .study  of  this  and  other  streams. 

25f-^.:i 
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ORGANIZATION  AND  SCOPE. 

The  organization  of  the  sunry  is  the  same  a.s  in  fonner  years,  though  a  number  of 
ehangcs  in  the  ixTsonnel  have  occurrwl,  due,  ahuost  without  exeeption,  to  enhstment  for 

"'^  '^The  methods  used  in  eollectiuK  the  data  are  ba-sed  upon  those  followed  by  the  Water 
Resources  Division  of  the  United  Stat.-s  (JeoloRical  Survey.  The  different  streams  to  he 
studie.l  are  investigated  and  suitable  sit.^s  selected  for  the  establishment  of  metering  stations, 
the  selection  of  the  stations  de,H>nding  ui^n  the  physical  features  and  the  nml  of  data  m 
anv  particular  localitv.  At  these  n.eterinp  stations,  gauges  are  established  and  some  in-rson 
living  in  the  U.ealitx:  is  .■ngaged  to  read  the  gauge  .laily.  These  daily  ..bservat ions  are 
re...rded  in  a  IxM.k  provided  for  the  i.urix.se,  which  is  examined  by  the  engineer  on  each  of 
his  visits  The  readings  as  entered  in  the  book  are  transferred  to  cards  by  the  gauge  reader 
atid  forwarded  weeklv  to  th."  Chief  Engineer.  The  records  are  then  copied  on  forms  and 
filed  in  the  office.  At  the  end  of  each  three  months  the  gauge  books  are  renewed,  the  old 
ones  are  forwarded  to  the  office  and  the  readings,  as  copied  from  the  cards,  are  cliecked 
against  those  entered  in  the  gauge  books  by  the  gauge  reader.  At  the  end  of  the  season, 
discharge  curves  are  coi  -^•. meted  for  each  station  from  the  results  of  the  meterings.  Rating 
tables  are  compiled  and  with  these  and  the  records  of  daily  gauge  heights  as  a  basis,  tables  of 
Daily,  Monthly  and  Yearly  Discharge  are  computed.     These  are  the  results  which  are 

published  lierein.  ■      t  ti     «-:„.o,^o„ 

On  the  organization  of  the  Manitoba  Hydrometric  Survey,  the  work  of  the  ^\  mnipeg 
River  Power  Survev  was  merged  with  it,  and  the  former  now  carries  on  all  In-drometnc 
storage,  ix.w.-r  or  river  improvement  investigations.  By  this  arrangement  the  work  natur- 
allv  falling  within  the  scope  of  the  survey  nia>  be  carried  on  systematically  and  conser- 
vation may  be  dealt  with  in  a  comprehensive  manner  with  a  view  t.i  determining  the  hest 
use  of  tlie  available  water  supply.  ,      .      ,  a;  •     .1  , 

In  gathering  this  stream  flow  data  it  is  believed  that  the  results  obtained  are  suthciently 
■uTurate  for  all  iiractical  purposes,  the  aim  being,  not  to  concentrate  on  few  streams  ami  so 
obtain  lecurds  of  extn'me  accuracv,  but  rather  to  spread  the  effort  over  as  wide  a  territory 
.,s  possible  and  .so  serve  as  manv  [x.rposes  as  pos.sible  without  unduly  sacrificing  the  accuracy 
of  results  In  this  connection  it  is  essential  that  the  records,  in  order  that  they  may  proper  y 
...ver  all  i.o.ssible  range  in  stage  of  the  rivers  investigated,  should  extend  over  a  considera hie 
term  of  vears.  The  length  of  this  term  will  vary  with  the  character  and  inuxirtance  o  the 
stream  investigat..!:  on  some  stn-ams  the  term  should  be  from  five  to  ten  years,  while  in 
ot her  cases  from  ten  to  t went v  vears  is  desirable.  This  variation  will  depend  both  uiK.n  the 
iniiortaiuT  of  the  .stream  aiul  the  corr.'lation  of  -he  results  with  the  records  of  other  stieams 
in  ttie  vicinitv.  To  (piote  from  an  authority  on  this  subject,-"the  object  should  I.e  to 
gauge  a  c<-rta"in  number  of  streams  at  all  seasons  of  the  year  so  a.s  to  ascertain  their  otal 
disehai-'c  and  its  seasonable  distribution,  al.so  to  gauge  others  at  certain  stages  wliich  have 
l„...n  ,irt<.nnine(l  to  be  the  critical  points  in  their  regimen.-'  It  may  be  stated  here  that  the 
Initcd  States  Geological  Survev  considers  that,  owing  to  the  constantly  changing  flow  o 
tlie  'tr.'a  ns,  data  of  reasonable  accuracy  showing  the  distribution  of  flow  over  .several 
eonse.'utive  years  are  of  more  importance  than  very  accurate  measurements  covering  short 

'"""ir'  makhiguse  of  the  records  here  presented,  caution  should  be  exercised  in  drawing 
conclusions.  Owing  to  the  verv  limited  period  of  time  over  which  a  great  many  ot  tlie 
records  extend,  and  the  fact  that  the  ol)servations  are  often  unsupported  by  others  made 
b.-f(.re  the  organization  of  the  survey,  considerable  error  in  the  conclusions  reached  may  very 
easily  occur. 

DISTRICTS. 
During  the  past  vear  seventv  stations  were  operated,  at  some  of  tliese  coiitiuuou.s 
reconls  were  obtained,  while  at  others  only  miscellaneous  measur<™ents  were  secured. 

The  territorv  covered  bv  the  work  is  divided,  for  conv.^nience  ol  description,  into  several 
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main  divisions,  which  conform  gonrnilly  to  the  several  (Iraiimge  systems  met  witli, 
may  l)e  enumerated  as  follows: — 

1 .     Winniix'K  River  and  Trilmtaries. 

Red  River  and  Tributaries. 

Assinihoine  River  and  Tributaries. 

Sasikatehewan  River  and  district  west  of  Lake  Wiimi|X'gosis. 

I-last  .shore  of  Lake  Winniiwu. 

Hudson  Bay  Draiiiajje  (Nelson  River). 


These 


•) 

3. 
4. 

li. 


WINNTl'KC;   RIV1:R  and  TRIHl'TARIKS. 

This  district  compri.ses  all  the  territory-  lying  between  the  Outlets  of  the  Lake  of  the 
Woods  and  lake  Winniix-K  which  is  tributary  to  tlie  WinniiM-g  river. 

The  (Outlets  of  the  Lake  of  the  Woods  are  beiiiK  given  six'cial  attention  owing  to  the 
effect  of  run-off  at  this  (wint  upon  the  surface  levels  of  the  Lake  of  the  Woods.  The  reference 
now  before  the  International  Joint  Conunission  relative  to  the  regulatioo  of  the  lake  has 
necessitated  a  very  comprehensive  .study  of  the  run-off  conditions.  The  number  of  outlets 
from  the  lake  and  their  method  of  control  ha.s  necessitated  keeping  an  engineer  and  a.ssist- 
ant  on  the  ground  contirmously.     Data  of  a  meteorological  nature  is  also  being  gathered. 

The  tributaries  of  the  Wimii|M'g  river  are  not  numerous,  and  with  one  exception,  the 
Knglisli  river,  are  of  little  magnitude.  The  Lnglish  river  joins  the  Winnipeg  in  the  vicinity 
of  the  Interprovincial  boundary  l)etween  Ontario  and  Manitoba,  and  drains  iill  the  country 
lying  to  the  north  and  east  of  the  Lake  of  ■  c  Wowls  district.  Lying  almost  entirely  in 
unsurveyed  territoiy,  its  drainage  area  is  ra,.ier  indeterminate,  but  roughly  sfieaking.  it 
forms  somewhat  less  than  one-half  of  tlic  total  tributary  drainage  area  lying  above  the 
junction  of  the  two  rivers.  A  station  has  been  i  hlished  on  this  river  near  the  mouth, 
bui    iwing  to  the  remoteness  from  settlement,  it  been  found  impossible  to  secure  the 

services  of  a  gauge  reader.  On  this  account  it  has  nut  been  possible  to  determine  the  daily 
discharge  directly,  only  scattered  meterings  being  available,  but  from  a  consideration  of  the 
measurements  taken  on  the  Winnipeg  river  above  and  below  this  confluence,  the  discharge 
of  the  Knglish  river  may  be  arrived  at  approximately.  The  smaller  tributaries  of  the 
Winnipeg  have  l)een  metered  and  recorils  of  the  discharge  kept  more  or  less  systematically, 
deiiending  u|x)n  their  importance.  On  the  main  river,  stations  have  been  established  at 
Whitedog  falls— north  and  south  channels  -and  Slave  falls,  and  one  on  the  Pinawa  channel 
near  the  Control  dam,  also  others  at  the  forebay  and  tailrace  of  the  Winnipeg  Electric 
Railway  plant  in  the  latter  channel.  The  latter  stations  were  established  with  a  view  to 
rating  the  ixjwer  plant. 

This  district  lies  almost  entirely  within  the  Laurentian  formation,  in  fact,  the  Winnipeg 
river  and  the  Lake  of  the  Woods  may  be  said  to  form  the  .southwestern  boundarj-  of  that 
forni.ition.  This  would  account  m  a  great  measure  for  .'.,e  small  number  of  rivers  tributary 
to  the  ba-sin  from  the  southwest. 

The  granite's  and  gneisses  of  the  Laurentian  formation  underlie  the  whole  region,  and 
the  toiKigraphical  features  are  typical:  lakes  and  rivers  al)ounding  throughout  the  district. 
Rock  outcroppings  are  ver>'  freciuent  and  the  soil  covering  is  shallow,  conditions  which  would 
tend  to  rapid  run-off  were  they  not  off.sct  bv  the  numerous  lakes  and  muskegs  throughout 
the  district. 

The  forest  covering  of  the  district  varies,  in  some  parts  it  is  sparse  owing  to  the  shallow- 
ness of  .soil:  in  other  parts  den.se  growths  of  evergreen  such  as  spruce,  pine  and  balsam  are  to 
be  found  with  here  and  there  clumps  of  hhi'a.  Considerable  lumbering  has  been  done  in 
the  district  so  that  for  the  most  part  the  larger  stands  of  lumber  have  been  cut  off.  In 
other  parts  the  forest  has  been  overrun  witli  hre  so  that  now  much  of  ''le  standing  timl)er  is 
second  growth. 

RED    RIVER    DISTKll'T. 

That  portion  of  the  Red  River  valley  lying  below  the  Internatiimai  !i.,undarv  and  the 
territory  drainetl  by  the  tributaries  with  the  exception  of  the  Assimb..iiii  .  compri.ses  the 
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Rwl  riviT  District.  The  nature  of  the  nrcn  drniiud  by  the  river  within  the  I'rovinir  varies 
iM'tween  tlie  swampy  niuskeK  eotnitry  tK)r.ierintJ  tlie  I.aurentian  fonnution  to  tlie  east  ami 
the  oiK'n  prairie  to  tlie  west.  ,      ,       ,  •      i       i     • 

Owinp  to  the  nature  of  tiie  eiustern  part  of  the  drainage  urea,  land  reclamation  l)y  <lrani- 
aKC  i'!  to  Ik-  exiH-eted  and  sueli  work  will  naturally  affect  the  range  in  stage  of  the  river  and 
tributaries  coneeriietl.  This  change  in  rcKimcn  caused  by  the  operation  of  large  <iruina(!e 
schemes  in  the  northern  part  of  Minnesota  has  to  some  extent  already  been  noticed  1  hese 
conditions  render  the  studv  of  the  river  advi.sable  especially  owing  to  the  possibility  of 
Internationa!  (luestions  arising.  Drainage  already  in  oiwration  or  to  Ik-  anticipate.1,  how- 
ever is  not  the  onlv  reason  for  collecting  hydrometric  data.  The  imjiortance  of  the  river 
from'  a  navigation  standjM)int  has  been  put  forward  on  numerous  occasions,  in  fact  a  careful 
survey  with  the  idea  of  its  improvement  for  that  purpose  was  carried  out  through  this 
organ'ization.  Such  improvement  would  not  revive  an  early  use  of  the  river  as  the  chief 
arterv  of  communication  and  transport  with  the  outside  world.  In  order  that  all  phases 
of  thi'  question  mav  be  looked  into,  metering  stations  have  been  established  near  the  Inter- 
national Houndarv"  at  I'.nierson,  and  at  Winnipeg,  and  gauges  were  establish.ni  at  several 
intermediate  iwirits.  Stations  have  been  oi)erated  on  the  tributaries,  viz.,  the  Roseau, 
the  Rat,  the  Morris  and  the  Seine. 

ASSINIBOINE    KIVER    DISTHICT. 

The  \ssiniboine  river  which  is  the  chief  tributary  of  the  Red,  drains  u.c  country  to  the 
west  of  the  Duck  and  Riding  Mountains  and  north  of  the  International  boiindary ;  some  of  its 
irihutaries  have  their  source  within  the  pro.-ince  of  Saskatchewan.  The  southern  and 
western  part  of  the  drainage  area  mav  be  termetl  prairie  country,  havmg  scattered  timber 
bluffs  The  northern  section  of  the  area  has  a  greater  tree  covering,  the  Riding  Mountain 
di-strict  at  the  source  of  one  of  the  tributaries  being  weU  timbered  and  lying  withm  a  forest 
reserve  The  streams  rising  in  these  two  areas  are  characteristic  of  the  country  which 
thev  drain.  One  of  the  chief  tributaries,  the  Souris,  has  the  extreme  low  winter  flow 
characteristic  of  the  prairie  streams.  It  rises  wit.  In  the  province  of  Saskatchewan,  flows 
southeast  crossing  the  International  boundary-  into  North  Dakota,  then  swings  northeast 
re-crossing  the  boundurv  into  Manitoba.  The  stream  flows  through  what  may  be  ternied 
the  drv-  belt  of  Manitoba,  the  district  drained  comprising  that  part  of  the  Province  which 
has  the  lowest  annual  rainfall,  this  varving  Iwtween  14  and  17  inches.  The  Little  Sas- 
katchewan, which  is  also  a  tributary  of  the  Assiniboine,  rises  in  the  Ruling  Mountains  and 
flows  in  a  general  southeriv  direction  joining  the  main  river  near  Brandon. 

\s  the  main  river  and  its  branches  drain  the  well  populated  parts  of  the  Province,  it 
is  important  as  a  source  of  domestic  water  supply  or  a  means  of  sewage  disjwsal.  In 
adilition  to  the  above,  its  possible  use  for  irrigation  purposes  may  be  anticipated  m  the  south- 
western part  of  the  Province,  and  these  demands  added  to  the  demand  for  power  purpcwes 
render  a  careful  hviirometrie  si  .idy  of  t  he  river  advisable.  During  the  past  season  a  number 
of  new  stations  have  be(>n  established  on  the  upjK-r  waters  of  the  Little  Saskatchewan,  m 
connection  with  certain  water  power  studies  on  that  river.  As  opportunity  offers  it  is 
intended  to  extend  these  stations  thrcughout  the  liasin  in  order  that  a  thorough  kno'-  edge 
of  the  Assiniboine  may  be  obtained. 

SAS.VATCHEWAN    RIVER   AND    niSTRllT    WEST    OF    LAKE    WIN.NIPEGOSIS. 

In  this  district  there  are  a  large  number  of  streams  of  variable  size  tributary  directly 
or  indirectlv  to  Lake  Winnipegosis.  The  Sa.skatchewan  river,  though  belonging  to  the 
district    flows  through  the  northern  portion  and  empties  into  lake  Winnipeg. 

With  a  few  excei)tions  all  the  rivers  tril)Utary  to  lake  Winnipegosis  have  their  source  m 
..:,j...r  ti„.  Ridiiijr.  I>'!''k  <"■  Porcupine  .nountains.  The  stream.-!  are  not  of  great  length  and 
the  How  is  hul.ject  to  consideral)le  fluctuation. 

Some  of  these  .streams  are  not  lif  immedi.'ite  interest  from  a  hydrological  standpomt, 
nevertheless  as  the  district  be-omes  populated  their  importance  will  increase;  new  towa. 


"ROGRESS   REPORT  OF   THE   MANITOBA    HYDHOMETRK     SURVEY 


SESSIONAL  PAPER   No.  26f 

springing  up  will  be  dcpt'ndent  on  thcin  for  water  supplj'  atid  in  some  rasj's  the  suoorss  of 
drainage  schemes  will  dejx'iid  lurgely  upon  the  f)osi<ihility  of  utihzing  the  exi.stinn  stream.^  aa 
outleta.  Vast  areas  along  the  Saskatchewan  river  may  1m>  pr()fital)ly  reclaimed  by  channel 
improvements  in  the  main  river  combined  with  a  system  of  interior  drainage.  ( 'ertaiti  of 
these  rivers  are  capable  of  development  from  a  iwwer  stand|X)int  and  the  most  imiM)rt  int 
in  the  district  viewed  from  that  angle  is  iHTJiaps  the  Saskatchewan  river.  This  river  lias 
for  its  drainage  basin  practically  all  that  section  of  .Vlberta  and  about  two-thirds  of  Siis- 
katchewan  lying  south  of  the  forty-fourth  parallel  of  latitude.  There  are  several  i«)ints  at 
which  this  river  might  be  developed  for  power  purixises. 

EAST   SHORE    OF    LAKE    WlNXIPECi. 

In  the  district  covered  by  the  drainage  on  the  east  side  of  lake  \\'innipeg.  the  country 
is  for  the  most  part  typical  of  the  Laurentian  formation,  in  consequence  practically  all  of 
the  rivers  entering  on  that  side  of  the  lake  are  interrupted  at  numerous  {wints  in  their  course 
by  falls  and  rapids.  At  various  [xjints  throughout  the  country  are  to  be  found  stands  of 
timber  which  may  be  utilized  cither  for  the  manufacture  of  lumber  or  for  pulp.  With  these 
facts  in  view  some  studies  have  been  .nade  of  the  power  iwssibilities  of  the  rivers,  but  in 
order  that  the  conclusions  reached  may  be  sound,  the  fxwisible  run-off  of  the  rivers  should  be 
known.  The  district  is  for  the  most  part  uninhabited,  so  it  has  been  impossible  to  secure 
gauge  readers.  Miscellaneous  measurements  have  been  taken  at  various  points  on  the  river 
as  the  opportunity  offered,  and  with  the  exception  of  the  station  established  at  Little  Grand 
Rapids  on  the  Berens  river  where  daily  records  are  obtained,  these  are  all  the  records  available. 

HUDSON   BAT   DUAI.NAGE. 
NELSON   RIVER. 

The  Nelson  river  forms  the  sole  outlet  of  practically  all  the  drainage  area.s  included  in 
the  last  six  districts.  It  forms  the  outlet  of  lake  Winnipeg  into  which  all  the  rivers,  the 
Winnipeg,  Red,  Saskatchewan,  Berens,  Pigeon,  Bloodvein  and  Daupliin  (the  outlet  of  lake 
Winnipegosis  and  lake  Manitoba),  empty.  The  fall  of  the  Nelson  between  the  outlet  of 
lake  Winnipeg  and  Hudson's  Bay  is  in  round  numbers,  700  feet.  A  great  portion  of  this  ia 
to  be  found  in  the  form  of  swifts,  rapids  and  falls.  With  such  a  va-st  drainage  area  tribu- 
tary to  the  river  the  discharge  must  be  enormous,  while  with  .so  many  lakes  forming  natural 
regulation  basins,  tJ  e  minimum  flow  will  probably  bear  a  fairly  close  relation  to  the  mean 
flow.  The  natural  storage  basins  encountered  in  this  drainage  area  are  of  great  proportions 
and  include  the  following  large  lakes:— lake  Namakan,  Rainy  lake  and  the  Lake  of  the  Woods 
on  the  Winnipeg;  lac  Seul  on  the  English,  lake  Manitol>a,  lake  Dauphin,  lake  Winnipegosis 
and  lake  AVinnipeg;  there  are  many  others  of  less  extent;  for  iii  tiie  Wiimi{)eg  river  basin  alone 
there  are,  in  addition  to  those  named,  106  lakes  varj-ing  in  area  from  3  to  140  square  miles. 

The  Nelson  with  its  numerous  falls  and  rapids  and  excellent  natural  regulation  ha-s  great 
power  possibilities,  which  are  increasingly  imiwrtaut  as  the  Hudson's  Bay  railway  nears 
completion  and  easier  and  cheaper  transportation  becomes  available.  The  early  develop- 
ment of  some  of  these  powers  is  by  no  means  improbable.  The  hydrometric  work  under- 
taken in  1914  haa  been  continue  '.  and  an  engineer  was  kept  in  the  district  during  the  winter 
and  suumicr  of  1915.  In  addition  to  this  work,  a  number  of  measurements  were  secured  at 
various  points  on  the  Grass  and  Buriitwood  rivers  during  1915,  stations  and  trench  marks 
being  established  so  that  the  work  may  be  continued  at  a  future  date. 

DEFINITIONS  AND  TERMS. 
The  volume  of  water  flowing  in  a  stream  (called  the  "run-t)ff "  or  "discharge")  is  expressed 
in  various  terms,  each  of  which  has  become  associateil  witli  a  certain  cla.ss  of  work.      These 
terms  may  be  divided  into  two  groups, — 

U  )  Those  which  represent  a  rate  of  flow  .'1.1  "second-feet."  "miner's  inches  "  and  "run-off 
in  second-feet  per  square  mile." 

(2)  Those  which  represent  the  actual  quantity  of  water,  as  "riin-off  in  depth  in  uiehes" 
and  "acre-feet." 
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The  uiiil.-*  uwhI  in  this  ri'|x)r1  iirf".H iid-ffH-t,"  "s«'C()iul-ft"<t  |kt  s<iiii.rc  mile,"  'TiiiMtlT 

in  in.h.-:*  •  una  -iicro-f.Tt"  or  'inil.-fiH-t.'  The  firnl  two  lM-l(>n«  to  llif  first  (sroiip  iind  tli.- 
liiHt  thriH'  to  the  stToiul.     Thoy  inny  Ik-  (U'fintKl  iw  follows,  - 

^:l)  ••Scoml-f(>«'t"  is  an  ui)l)ri'viiition  for  cubic  feet  |xt  sccoml  (c.f.s.)  iiiiil  is  the  rate  of 
.liscliiirK.-  of  water  Howinn  in  a  stream  I  f(K>t  wide.  1  foot  .leep.  "t  a  rate  of  I  foot  |Kr  seeon<l. 
It  is  (teneraily  iis«><l  as  a  finxlnmental  unit  from  which  othiTs  are  computed  l>y  the  use  nf 
factors  (liven  in  the  foliowinu  tahU'  of  e(iuivalrnts. 

(1>)  ••Second-feet  iier  s(iu;ire  mile"  is  the  average  numU'r  of  cubic  feet  of  water  f1owui(j 
l>er  second  from  each  s.iuare  mile  of  area  drained,  on  the  assumption  that  the  nm-<ilT  is 
distributed  uniformlv  Im)1Ii  as  repirds  time  and  area. 

(c)  ••Hun-otT  in  inches"  is  the  depth  to  which  the  drainaKi-  area  would  be  covered  if 
all  the  water  Howing  from  it  in  a  jjiven  im-hcmI  were  conserved  and  uniformly  distributed  over 
the  surface.     It  is  used  for  comi>ariiig  run-olT  wit!i  rainfall    which  is  usually  expressed  in 

depth  in  inches,  ...  ,         c 

(d)  ".Vcre-fiM)!"  is  e«iuivalent  to  4AJM)  cubic  feet,  which  quantity  is  the  number  ol 
square  feet  in  one  acre.  It  is  the  quniitity  of  water  reiiuired  to  cover  an  acre  to  the  depth  of 
onefiMH.andisthecoimiionunit  of  m.  isurement   of   quantity.      It    is  generally  use.l   in 

connection  with  storage.  ...  if 

(V)  ■•Mile-foot"  is  equivalent  to •27.S7K,4nO cubic  feet,  which  (luan'.ity  is  the  number  ot 
square  feet  in  one  square  mile.  It  is  the  quantity  of  water  re(iuire(l  to  cover  one  scpiare 
mile  to  a  depth  of  one  fo<it  and  is  e(iual  to  1)40  acre-feet.  While  not  a  comnion  unit  of 
measurement  of  (piantity,  it  is  sometimes  made  use  of  in  connection  with  larue  storage 
projects  to  express  the  quantity  of  water  stored. 

CONVKXIKNT   Ktil'lX  AI.KNTS. 
1  second-foot  e(iuals  ;{5'71  British  Columbia  miner's  inches,  or  one  British  Columbia 
miner's  inch  equals  ItiS  cubic  feet  [x-r  minute. 

1  second-foot  equals  <V2:}  British  ImiK-rial  gallons  p<'r  second;  equals  .■);{8272  gallons 

for  one  day.  ,.,.,-,      ■■        t 

1  second-foot  equals  748  United  States  gallons  per  second;  ciiuals  t>4().-J(2  gallons  tor 

one  dav.  ._ 

1  second-foot  for  one  year  covers  1  stjuarc  mile  \:i\  f«H>t  or  i;j,o(2  inches  dooi). 

1  sccond-fot)t  for  one  year  ecjuals  ;51,53(j,000  cubic  feet;  etiuals  724  acre-feet. 

I  second-foot  equals  al)out  1  acre-inch  ix-r  hour. 

1  second-foot  for  one  28-<iay  month  covers  1  stiuare  mile  104 1  inches  deep. 

1  s<'cond-foot  for  one  '29-day  month  covers  1  scjuare  mile  1079  inches  deei). 

1  second-foot  for  one  30-day  month  covers  1  s(iuare  mile  ril6  inches  deep. 

1  second-foot  for  one  ;U-<iay  month  covers  1  square  mile  1153  inches  deep. 

1  second-foot  for  one  day  eciuals  r!t!S3  acre-feet. 

1  second-foot  for  one  28-<lay  month  equals  iioM  acre-feet. 

1  second-foot  for  one  '2it-day  month  ecjuals  57'.')2  acre-feet. 

1  second-fotit  for  one  MUlay  month  eciuals  .ilCoO  acre-feet. 

1  second-foot  for  one  31-<lay  month  eiiuals  tir4!)  acre-feet. 

1(X)  British  Imiwrial  gallons  imt  minute  e(|uals  0-2liS,second-feet. 

100  I'nited  States  gallons  jx-r  minute  eciuals  0"2^23  second-feet. 

l.tKX),0<X)  British  ImiH>rial  gallons  jx-r  day  e(|uals  rsti  .second-feet. 

1,000,000  United  States  gallons  per  day  eciuals  InPi  second-feet. 

l!o00,000  I'nited  States  gallons  e(iuals  307  acre-feet. 

1,000,000  British  InqK-rial  gallons  etiuals  3<)S  acn-feet. 

1.0(K),(KK)  cubic  feet  cfii.als  22»o  acre-feet. 

I  .,(.r(..f(K)t  equal''  43,.'it)0  cubic  feet. 

1  acre-foot  e(iuals  271,472  British  Imperial  gallons, 

1  acre-foot  eiiuals  32.5,.')S0  United  .States  gallons, 

1  inch  deep  on  1  stpiare  mile  eciuals  2,3^23,'2(K)  culnc  feet. 
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1  incli  (l<fp  on  1  s<|iiurc  mile  cqualr*  0 OT.'IT  '»-ii)ii.|-f<,«)t  [xt  year. 
1  acri-  i'(jtliil«  \'.lj>>il)  .■M|uan'  fcif . 
1  cuh'u-  f(«)t  i-ciual.-'  HZi  Hritisli  Iin|)«Tial  aallotii. 
1  cubir  f(K>f  ciiual.*  7' is  riiitcd  Stato  ualloti^. 
1  cuJiic  fiKit  of  Water  wtiuh.'  >'t'2''>  [xximl.-. 
1  f(K)t  (XT  -•■(■ond  f()ual>  (l»)V_>  milc^  [xr  hour. 
1  liors(-|K)«tr  iiiual^  '>')*)  toot  [louiiil.-  |xt  -i-coinl. 
1  hor-<-iM)»cr  i'i|uul-  740  vatt.-  or  '74t)  kilowatt-. 
1  hor-<-iM)Wcr  fr|uai.-  1  -cfoti"  1-foot  falling  N'yiftrt. 

To  culiiilatc  watcr-iKiwcr  ((uickly  -sec.  ft.  \  fall  in  feet  -h  1!  =  iii  t  horsc-jxiwcr  on 
wat<r  wIk'cI.  ri;ilizin«  s()  ixr  cent,  of  thfontical  ixnver. 

MKTHODS  ol-    DKTKHMFMN';   I)I.<(HAR<  .K 

In  Wafer  He«ourres  l'a|).-r  No,  4  full  reference  wa.-  rnade  to  flie  tnetho<i-  eoininonlv 
followed  in  'lererniininK  the  .liM-hariie  .  f  .^treatn.-.  and  it  i-  not  therefore  eon-idercl  neee->arv 
to  re|)eat  the  .-aine  herein. 

i;.\JM..\N"ATlON-  (»K  DATA. 

I  lie  followini:  ilata  are  (jiven  for  each  regular  -tatioli:  - 

1.  Deseriptioii  of  the  -fatioii. 

2.  Talile  of   l)i.-ehari£e    Mea.-ureinent-. 

■i.     Talile  of  Daily  <;aiiKe  Heiirhl.^*  and  Di.-eharue>. 

4.     Tal)le  of  Monthly  Di.-eharKe  and   Hun-oti'. 

The  (iericription  give.-,  a  complete  hi>tory  of  the  station,  notinue.^ix-cially  -uch  eharees 
a.s  would  effect  the  reeord.i.  There  i.s  al.-o  included  infonnation  reuarrline  thr-  loeation  and 
pquipnient  of  the  -tat ion. 

In  the  taKle  of  dLscharge  inea.<ureinent>  i-  uiven  the  date  of  eaeli  niea.-urenient,  the 
name  of  the  field  enginwr.  meter  numlKr  width  of  the  -ection.  cro.s,^  .-ectiona!  area,  mean 
volwity  in  the  section,  the  Kauee  height  and  the  di.-charge  in  cuhic  feet  fXT  .-pcond. 

The  table  of  ilaily  eauge  height."  and  di.-charge  eontain.-  a  li.-t  of  the  gauge  height.-  for 
each  day  reduced  to  station  .latum  and  the  eorresfximling  di.scharge.  In  sf,rne  ca.ses  the  gauge 
height  given  is  the  mean  of  two  (jr  more  readings  taken  at  intervals  during  the  dav. 

The  table  of  monthly  fli.scharge  and  run-<jff  is  compiled  from  the  foregoing  table.  I 'nder 
"Maximum"  is  given  the  greatest  ntean  daily  dixharge  in  fe>-t  [xr  second  oecurring  during  the 
month,  [x^nod  or  year.  Jiimilarly  under  •.Minimunr'  is  given  the  smallest  di.scharge.  and 
under  '•Mean'  the  mean  di.scharge  for  eaeh  whole  month.  perio<l  or  vear.  It  should  \^ 
note<i  that  under  thes«-  headings  the  figures  repres<-nt  ratf.f  of  flow.  In  the  other  part  of  the 
taJile  are  given  under  the  heading  "Ru:-  <)ff  Depth  in  Inches."  the  depth  of  which  the  drainage 
area  could  \m-  carried  by  distributing  evenly  over  the  enti-e  area  the  run-off  for  each  month. 
jX'nwl  or  year.  These  figures  represent  qmntitie.i  of  water,  as  do  also  those  under  the 
headmg    Total  Run-off  in  .\cre-feet." 

The  size  of  each  drainage  area  is  obtained  b'-  planimeter  from  the  area  King  within  rhe 
ba-sin  laid  <iown  on  the  sectional  maps  i.ssue,!  |,y  the  Department.  Thes..  will  fx-  revi.swi  if 
neces.sary  from  time  to  time  as  new  majxs  are  issued. 

BKNCH  .MARK,>. 

From  time  to  time  the  nect^vsity  has  l>een  felt  for  gfxj<l  [x^mianent  bx-nch  marks  at  the 
metering  statioiLs  to  whirh  the  gauges  could  \w  referre.!.  During  the  eariv  pa  c  of  the  vear 
one  wa-s  design,|.i  and  a  numlx^r  s..curetl.  The  Ix.nch  mark  is  ma.le  up  <,f  a  five-ffx,t  length  of 
three  and  a  halt  inch  wrought  iron  [)i[x..  the  lower  -ix  inch.-s  is  split  and  the  ends  spread 
a  bronze  cap  is  shrunk  on  to  the  upix-r  end.  on  it  bein<j  the  letters.  "B.M.  M  H  .<  "  The  U^ 
m  me  ..eutie  oi  the  cap  i.s  the  reference  point.  The  pi,x-  is  sunk  in  the  ground,  onlv  two  or 
hree  inches  U>ing  left  alwve  the  surface.  If  rock  in  place  is  available,  the  c;.p  onlv  is  us,.l 
l.>eing  drillwl  and  tap[x?,l  to  fit  a  half  inch  anchor  bolt  which  mav  Ik-  lead.fi  in  a  hole  drilW 
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in  the  rock.     A  iiiiiiilit'r  of  iIkw  Imxc  \wv\\  phii'dl  uml  whcrfvcr  iMissiMc  ;iri'  nfrrrcd  tn 
Honie  known  iliitiiin. 

Mi;Ti;i{IN(i   ACCKSSOKIKS. 

A  nuinlicr  of  the  >tatioii!*  oimthIciI  ari'  on  hirnc  ^slr(■lup■'  where  depths  up  to  sevenlv -live 
feet  lire  enroiintereil.  I'iaiio  wire  h;u<  l)eeii  used  for  susiM'iidinn  tiie  meter,  u  sinull  iiisuhiled 
wire  forniiliK  the  second  side  of  tiie  circuit.  Lately  a  s|)i>cial  steel  caMe  of  small  diatiieler 
with  an  insulated  cofiiMT  core  has  heen  experimented  with  and  has  (jiveii  nood  results,  the 
advantaije  over  |)iano  wire  heiiiu  less  lialiilitv  to  hrcak  ihrouEli  kinking  and  the  elimination 
of  the  second  wire.  Where  either  method  of  sus|)eiision  is  adopted,  a  reel  is  necessary,  so 
that  all  the  stations  where  eonsiderahle  dejiths  are  encountered  jire  ci|uip|ied  with  reels,  a 
siK'cial  equipment  heiim  "wd  for  metering  at  lioat  stations. 

Mr.  W.  J.  Ireland,  Assistant  Mniiineer,  duriim  the  year  designed  a  counting  device  for 
use  with  the  reels  and  a  numlier  of  them  are  now  in  use.  The  counting  part  of  the  device 
is  .similar  tc)  that  u.sed  in  jtas  meters.  It  is  coimected  to  the  spindle  of  the  reel  by  a  train 
of  Rears,  the  counter  and  (tears  l>einit  enclo.sed  in  a  tiietal  ca.se.  Through  the  connection, 
each  revolution  or  part  of  a  revolution  of  the  reel  or  drum  is  recorded  on  the  dial  of  the 
encounter.  By  turning  in  one  direction  th.  revolutioii-s  are  added  and  l>y  reversing  the 
direction  they  are  subtracted.  The  countiT  may  readily  be  thrown  out  of  gear  and  the 
dial  reading  brought  to  zero.  Hy  using  a  reel  exactly  one  foot  in  circumference  and  setting 
the  dial  to  read  zero  when  the  meter  is  at  thi-  .surface  of  the  water  any  |Ki.sition  with  reference 
to  the  surface  of  the  water  is  automatically  registered  on  the  dial.  The  counting  device  may 
be  detached  from  the  reel  by  loo.seiiing  three  thumb  screws;  they  are  interchangeable  so  that 
one  may  be  carried  by  each  field  engineer  and  used  with  any  reel. 

The  Nelson  and  the  Saskatchewan  arc  two  of  the  largest  rivers  metered;  on  each  of  these 
there  are  Boat  Stations.  The  velocities  l>eing  high,  it  has  been  found  that  a  canot-  does  not 
afford  a  steady  enough  working  platform.  The  method  now  employed  is  to  secure  two 
canoes  together  jiarallel  to  one  another  by  means  of  three  pieces  of  oak  kid  across  the  gun- 
whales  and  boited  to  the  thwarts  at  each  rnd,  thus  fonning  a  kind  of  catamaran;  a  bridle  is 
then  fastened  to  the  Im)ws  of  the  canoes  and  a  line  led  from  the  centre  of  this  bridle  to  the 
*g  line  stretched  across  the  river.  The  meter  may  be  susix-nded  betwi-en  the  canoes  or 
over  either  side  by  niea'is  of  the  metering  board  used  on  h>oat  section.^.  The  board  deseril)ed 
in  the  Annual  Report  for  1913-14,  Plate  9,  haa  been  modified  to  (lennit  of  its  use  with  the 
counting  device.      This  modified  form  of  the  metering  board  is  fully  illustrated  below. 


•§. 


1.  Drum. 

2.  Suspension  ratilo. 

3.  Handle  of  drum. 

4.  Automatic  depth  rrgisior. 

5.  Battery. 

6.  Telephone  sounder. 

7.  Connection  i>hi(;. 
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In  mukiiiK  »<iun<liii|p*  nt  HtntionM  wlicri'  riiii.sidi-riiMc  ilcptliK  an-  ciicoiintcri'd,  roiiNiili-r- 
hI>Ii>  (iiflirulty  i^  alwuvN  (■x|H>ri)'nr(><l  in  ilctcrtiiiriiiiK  within  v\im-  liniitw  when  thi-  iMittoni  in 
rciichcii  hy  tlir  NouiiiliriK  wciKlit.M.  An  iittiichniriil  Iiiim  iH'i-n  (li'vincil  liy  Mr.  Irrlaml  for  iiw 
with  thc<  meter  liar  in  MiunilitiK,  the  meter  iH'in^  retuoveil  in  .nneh  vum':  liy  ineaii>  of  tlie  device 
an  eleetrieal  eiintiict  in  made  when  the  weiifht  reiiehert  tlie  iMittom,  tlie  rontai-l  iH'inx 
annotllieed  in  the  ear  piece  the  Maine  ar<  when  nieteriiiK.  See  ilhintration  of  ineterinK  Ixiard 
on  pnKe  II.  (IimkI  rexultx  have  Ik-cii  olitaineil  with  thin,  eM|K-ciaily  when  iih'iI  in  HoiindiiiK 
the  lar«er  MtreuniM,  and  aluo  at  the  "C'alile  currier"  stalionM  where  the  mur  in  the  cahle  span 
fomii-rly  inlliienciMi  the  re.iiilt.s. 

A  device  which  haw  Iw-en  fonnil  very  us4'ful  and  for  which  we  are  inilelited  to  the 
KnuineerN  of  the  WatiT  Ki-Hotirccs  Divi.iion.  I'nited  States  ( leoloKical  Survey,  for  kindly 
xendiiiK  .samples  anil  placing  the  same  nt  niir  dis|M)Mal,  is  u.sed  in  makinit  connection 
lietween  the  meter  lutr  and  the  sii.s|M'nsion  calile.  It  has  lieeii  u.sed  throUKhout  the  work  of 
the  lunt  year  and  ha.s,  afti'r  a  few  minor  chaiiites,  fi'wvu  complete  satisfaction. 


INSTALLATION  (tK  IXilll'MLNT. 

AI  T<>M.\T|r    liMliKS. 

Diirinic  the  year  a  numlHT  of  iiiilomatic  K^'HHes  have  heeii  u.se<|.  They  are  of  two  ly|H's, 
the  (iurley  I'rintiiiK.  of  which  four  have  lieen  installed  anil  preparation  made  for  the  fifth, 
and  the  (iurley  Seven  Day  Stane  Heijister,  of  which  two  were  u.sed.  The  four  of  the  first 
ty|M'  have  lieen  installed  at  |M'rmanent  stations  and  considerahle  care  has  Iwen  exercised  in 
erection  to  ensure  as  far  as  iKjssihIc  their  i)|H'ration  duriim  the  Winter  season  with  minimum 
attention.     (See  plate  No.  2.)     The  iMTinaiient  installations  are  at  the  followini;  |K)ints:  — 

The  first  one  was  installe<l  in  Feliruary,  lltl"),  on  t'  ■  pul)lic  dock  at  Kenora;  the  nnxtgf 
registers  the  Lake  of  the  WimkIs  levels  at  that  jioint.  i  ..e  (jauKe  readinus  are  referred  to 
Canadian  (iecMletic  Levels  Datum,  the  Canadian  (ie<«letic  Hencli  Mark  on  the  Kenora  Post 
Office  l)ein(j  u.sed  for  the  pur|Mise. 

The  second  was  installed  in  the  control  dam  at  the  head  of  the  I'itiawa  Channel.  It 
records  the  water  levels  alKive  the  control  dam,  the  (lauKc  readings  heiiiK  referred  to  W.IVS. 
datum.     This  jjaiine  was  placed  in  o|MTation  in  May,  liH.'i. 

The  third  installation  is  at  Slave  Falls  and  will  lie  used  for  ratinu  the  di.scharue  at  that 
|H)int,  lieiiiK  placed  on  the  lefi  side  of  the  river  alxiut  two  htmdred  feet  aliove  the  meteriiiK 
station.  The  (tauge  is  refe.red  to  W.I'.S,  datum,  a  pennanent  liench  mark  lieinit  placed 
near  the  (taune.     The  Rauije  iM'nan  oix'ration  in  .June.  Iftl.'i. 

The  fourth  automatic  piuije  was  installed  at  the  head  of  Whitedojj  falls  on  the  WinniiK-g 
river;  liy  means  of  this  installation  it  will  lie  (Missilile  to  rate  Initli  the  North  and  .South 
Channels  at  that  |H)int.  The  datum  of  the  ijau(£e  is  W.I'.S.  datiuii,  lieiriK  tied  in  to  a 
IH-rmanent   In-nch  mark  placed  near  the  (iau(je.       This    (taufje    was    put    in  o|XTation  In 

AURU.st,   litl."). 

The  material  for  the  fifth  installation  has  Im-cii  purchased  and  is  now  at  the  site.  This 
will  lie  at  the  Hudson's  Hay  IVst  at  Lac  .Seul.  As  thi.s  lake  forms  one  of  the  largest  natural 
storage  liasins  on  the  Winni|)eg  river  drainage  system,  it  is  considered  advi.salile  to  in.stall  a 
gauge  at  the  |K)int  named. 

The  two  seven  day  gauges  were  u.sed  in  connection  with  the  hydrometric  studies  of  the 
Nelson  river  near  Manitou  rapids.  They  were  only  te!ii|Kirarily  iiLstalled  and  were  renioviHl 
at  the  end  of  the  .sea.son's  work.  The  zero  of  i  ach  gauge  was,  however,  referred  to  two  jier- 
manent  Ih'iicIi  marks  which  were  tied  together  hy  a  line  of  levels,  aLso  to  the  Hudson's  Bay 
Railway  datum. 

(■.\BI.E    ST.\T1II\S. 

During  the  year  two  new  cable  stations  were  liuilt.  one  at  the  head  of  the  Pinawa 
Channel  and  the  other  at  the  South  Chaiuiel.  Whitedog  falls.  The  station  at  Slave  falls 
waci  al.so  overhauled  and  certain  repairs  and  renewals  made. 
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New  e«hl.  narrirr  ..ati.uu,  w.-r.  plar^.i  at  the  North  t'h«mel  of  Whit.nW  '»»-"•;«»- 
•nnine.  river  ami  at  Stuarthurn  unci  Dominion  City  on  the  H.»Mau  nver.     (S«-  plate 


WinnipeK  river  am 
No.  3  l>elow). 
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The  apparatus  at  the  Bridge  Station  o.i  the  Saskatchewan  river  at  Pas  was  also  over- 
hauled and  repaired. 
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PAKT  II. 
HYDROMETRIC    D.\TA. 

•AKi:  OF  rm;  woods  outlkts. 

■|  •  <•  itfldw  tn.iii  i.c  Lake  of  the  Woods  into  the  Winnip<'K  river  below  the  lake  i« 
throug.'  .e  eryl  li'durn.  and  nrtifirial  channels.  The  flow  through  nil  these  outlets  is  con- 
trolled by  the  operaiKii  of  hydraulic  plants  or  the  manipulation  of  dams.  The  outlets  from 
the  lake  in  order  from  the  east  are— Eastern  Outlet,  completely  controlled  l)y  the  Municipal 
Power  Plant  of  Kenora;  the  Western  Outlet,  uiwn  which  has  been  built  the  Norman  Dam; 
the  head  race  of  Mill  "C,"  Lake  of  the  Woods  Milling  Co..  an  artificial  outlet;  the  head 
race  of  Mill  "A"  l)elonginf!  to  the  same  Company,  and  also  an  artificial  channel,  and  last, 
the  artihcial  head  race  of  the  Keewatin  Luml)er  and  Manufacturing  Co.'s  plant  which  was 
fonned  by  an  old  high  wattr  channel  that  discharged  into  Mink  Bay  which  in  turn  drains 
into  Darlington  Bay,,  an  arm  of  the  Winnijieg  river. 

Below  the  outleM  the  Winnipeg  river  ia  split  up  into  a  number  of  branches,  the  tail  races 
of  Mills  "A"  and  "CV'  the  outlet  of  Darlington  Bay  and  the  Western  Outlet  forming  the 
West  Branch,  and  river  below  the  Eastern  Outlet  forming  the  East  Branch.  These  unite 
below  Old  Fort  Island  to  fonn  the  main  river. 

The  manipulation  and  operation  of  the  dams  and  plants  at  the  various  outlets  renders 
it  difficult  to  ascertain  the  discharge  from  the  I>ake  of  the  Woods.  In  order  that  correct 
estimates  may  be  made  it  has  been  necessary  to  establish  and  oi)erate  a  numl)er  of  metering 
stations  and  maintain  gauges  at  various  points  in  the  district.  The  location  of  the  metering 
.stations  are  as  follows:— 

1.     I'^astern  Outlet,  aljove  the  Kenora  Power  Hous<'. 

•-'.     Western  Outlet,  Norman  Traffic  Bridge. 

3.  Head  Race  Mill  "C." 

4.  Head  Puice  Mill  "A." 

.'>.     Head  Race,  Keewatin  Lumlx'r  &  Manufacturing  Co. 

6.  C.P.R.  Culvert,  Outlet  of  Mink  Bay. 

7.  North  Tunnel  Island  Station. 

In  addition  to  the  records  obtained  at  these  regular  stations,  observations  of  the 
discharge  at  different  controlling  sections  belov/  the  outlets  have  been  made  from  time 
to  time. 

EAST    BRANCH    WINNIPEG    RIVER,    KENORA    POWER    HOUSE.  ' 

HISTORY. 

The  discharge  of  the  East  Branch,  or  Eastern  Outlet,  I^ke  of  the  Wootls,  dejK-uds  upon 
the  operation  of  the  Kenora  Municipal  Power  Plant.  To  determine  the  discharge  under 
these  circumstances  it  was  necessary  to  rate  the  Power  Plant.  At  first  an  attempt  was  made 
to  determine  the  discharge  directly,  and  to  this  end  a  station  was  established  by  Mr.  S.  S. 
Scovil,  June  27,  1912,  about  one-half  mile  below  the  Power  House  near  Old  Fort  Island; 
this  proved  unsatisfactory  so  a  station  was  established  by  A.  Pine,  October  8,  1913,  about 
one  hundred  and  fifty  feet  ab()\e  the  Power  House  in  the  Eastern  Outlet.  This  section  was 
used  to  rate  the  power  station. 

I,<)C.\T10.N    OF   SK(-ril>.\. 

The  metering  station  is  about  one  hundred  and  fifty  feet  al)<>ve  tlie  Kenora  Power  House 
on  the  Eastern  Outlet  of  the  Lake  of  the  Woods.  Tlie  I. P.  is  located  on  the  bank  and  ia 
marked  by  an  iron  IkjU  set  in  the  rock. 
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Dailv  Kaime  height  r.-a.lings  arc  availabU-  for  the  head-and  tail  race  of  ^h^ J.lant  fro.n 
August 'iTlX.  and  daily  o.tin.ates  of  di.charp.  l«us...l  ..,«.>  the  load  u,x>n  the  plant  ar.. 
available  for  a  like  iH-riod. 

RKAINAliK    ARKA. 

As  in  the  case  of  the  other  outlet,  of  the  Lake  of  th..  W.K>d,s.  tlu- drainage  area  abov.-. 
for  the  individual  outlets  is  not  sigmfieant. 

OAl(iE. 

The  tail-raee  and  head-raee  gauges  were  establish...!  at  ' ^  »'-;--^'»;;* 'ij  ^iTZ 
the  ones  u«e.l  in  the  records  until   1912,  when  on  June  24   and  27.  luad-ancl  tail   rac 
*X-  we"  rU-tiv..ly  es,abli«he<l  by  Mr.  Seovil.  the  forn.er  b...ng  ^^ XZT^J:^^ 
Ti  The  tin.k.r  platfonn  in  the  head  ra.e  and  the  latter  two  hundred  feet  beUm  the  ,H,«.r 
house.     Both  were  referre.1  to  W.P.S.  datum. 

CHANNEL. 

The  channel  is  iH-rnmiunt,  In-ing  in  .solid  rock  and  lH,ulders,  is  fairly  uniform  ami  free 
fron.  crL   .'  1.  lies.      t  is  straight  for  fifty  f.-et  atx,ve  the  .eetion  and  one  hundred  feet   ho 
and  friy  u.uforn..     All  the  water  pa.s.ses  through  the  ...wc.  hous..  .-x.^pt  for  a  sn.all  par. 
escaping  in  the  log  chut. . 

DlSCHARliE   MEASUREME.NTS. 

Sufficient  nK..s,n-..n,ents  were  ma.le  to  rate  the  station  under  the  range  in  loads  and 
heads  occurring,  an.l  a  rating  .'urve  of  load-,fischarg..s  con.struet.Kl  for  vanou.s  heads.  A 
boat  stati.in  is  used  for  the  ni.'asurein.'Uts. 

A.lVRAI  Y. 

Exc^ept  for  (■onditi..ns  .lu.'  to  small  loads  the  rating  may  Ik.-  con.si.lere<l  goo<i. 

I),SCHAR.1E  MeAS,  REMENT«  OE  KasT  HRAN.  H  WlNNU'EG  U.VER  ..T  KeNORA  1><.WER  Hol  .^E, 
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.58  89 
.59  07 

.58  in 
.W  03 
.58  UK 
.58  78 
38  80 
•>8  91 


1.151 

.58  «8 

(td't 

58  118 

(Kil 

.58  7s 

1.131 

.58   m 

1,377 

.58  98 

1 .39(1 

.58  74 

1.4(12 

.58    lis 

1 .439 

.58  74 

1.427 

.58  79 

7111 

.VI    18 

1,207 
1.421 
1.433 
1.403 
1.413 

1.421 
732 

1.132 
003 

1.019 


58  711 
,59  10 
38  80 
.58  81 
.58  80 

38  84 
58  97 
,58  93 
.58  HI 
.58  7(1 


1,422  I  38  «7 

1.42H  i  38  87 

1,415  I  38  83 

1.393  i  38  81 

1.424  j  .58  07 


I.IHI 
1.420 
1.440 
1,39H 
1,419 
1,008 


I   5 


)8  80 
38  78 
,V  90 
.58  77 
.58  .80 


1.455 
1,474 
1.462 
1..503 
1 ,411s 

1.304 

804 

1,142 

1,062 

98.5 

1.421 
929 
1,349 
1,09(1 
1,.V7 

1,35a 
1,524 
1,315 
1,490 
1,.538 

1,149 
1.484 
1,318 
1,.509 
I.4H0 

1,312 
1.493 
844 
1,28:) 
1,513 


.auge  heittht<i  are  tlioiw  rt-ud  at  the  Korebay. 


,58  80 
,58  80 

.58  77 
.58  78 
,58  85 

,>  78 
,5.^  83 
.58  >:7 
58  84 
.W  80 

.58  84 

38  89 

.58  84 

.58  81 

.58  82 

3884 
58  84 
58  83 
58  92 
.V»  86 

38  87 
58  83 
.58  82 
.58  82 
.58  94 

38  94 
.58  89 
58  84 
,58  8;) 
.58  92 
5h  s7 


1,333 
1..542 

1.5.54 
1.500 

82S 

1.237 
1,268 
761 
1,074 
I,. 5(7 

1.545 
1,04« 
1,.539 
1..578 
l,,>HO 

1,483 
I, .562 
1.578 
900 
1.060 

1.306 

i,5;ii 

1  ,.544 

851 
7(H4 

743 
1.347 
!..5;i2 
1,554 
l,S71 
1.3(H 


251   ;<; 
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DEPAHTMEST  Of   THE   ISTERIOR 


7  OKOROE  V,  A.  1Si7 


Monthly  Dibchaboe  or 


,  Kaht  Branch  Winnipeg  Rn         ■  Kenoka  Power  HoimE  for 
1915. 


MONTH 


DiBCHARUB  m  Second-Feet 


RliN-OfK. 


I 


MttxiimiHii  Miiiiii'i""!      Mnin. 


mile. 


Jauuary    . 
February 
March. 
April. . . 
May 
June 
July    . 
August 
Septenilwr 
October.  . 
November 
December . 


The  Year 


1,25« 
1,1«" 
1 , 1 1  .■> 
1.1. V.> 
l.HM 
•MM) 
I.Oll 

1,1)0>N 

1.14.1 
1, 402 
1. 557 
1  JuS 

1.57S 


T.'<8 
(>Xi 
(i.59 
tWH 
l>45 
t>7a 
720 
(>:)6 
tt21 
t>«l 
«04 
743 

«21 


Ueplh  iu 

inches  on 

DrainaRe 

Area. 


Total  in  acre 
feet. 


1.030 

1,017 

Ml 

9.19 

886 

824 

866 

751 

859 

1,317 

1,360 

1,329 

1,002 


tW,900 
.19,800 
51,700 
55,900 
54,500 
49,000 
.-.3,200 
46,200 
51,100 
81,000 
80,900 
81,700 


728,900 


WESTERN  OUTLET  AT  NORMAN  TRAFFIC  BRIIXJE 

HISTORY. 

Station  %ya.s  established  <.n  .I.ine  \  M»12  hy  S.S.  S<-.,vil. 

LOCATIO.N    OK   SECTION. 

tand^rail  Sihe  we«t  end  of  the  bridge,  the  metering,  be.ng  taken  from  the  deck. 

RECORDS  AVAILABLE. 

Estimate,  of  «iaiMi«eh^-.  avajab.^^^^^^^^^  '^l%tZy 

ba^  uponp^i^e  -^"^^jf  ^  ^*  tu^!"  26,  imron'^Xe'  gauge  heights  are  those 
L^rd^"?^he1iaSl  Hyal'etric  sTrv-ey  gauge  above  the  Nonnan  Dam. 

DRAINAGE   AREA. 

used  in  computing  run-off. 

QAUUE. 

'''^"Swingtothefa.. thatthe discharge  past this^e^ioadependse^l^^^^^^ 

of  the  NoLan  Dam,  the  discharge  "^-^''T^^  tTth^lf  SS     Two^u^e.^^^^ 
at  that  point,  and  daily  dischPrges  are  also  referred  to  the  same  gauge,     iwo  g 
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established  above  the  Nonnan  Dam,  the  finit  being  that  of  the  Ontario  D.P.W.  gauge  which 
was  used  until  the  25  of  August,  1913.  On  the  26  of  August,  1913,  a  vertical  staff  gauge  was 
established  by  the  Manitoba  Hydrometric  Survey  which  was  referred  to  the  VV.P.S.  datum. 


CHANNEI,. 

There  is  but  one  channel  for  all  stages  of  the  river,  the  average  depth  over  the  .section 
being  approximately  forty  feet  under  normal  conditions.  The  bed  of  the  river  is  Unwe 
rock  and  boulders  but  is  not  subject  to  appreciable  change.  The  velocity  of  the  sect  ion  is 
fairly  high  and  some  eddies  are  formed  due  to  the  .section  being  located  at  the  h|H'x  of  u 
curve. 

DlStHAROK    MEA.siUKME.NTS. 

287  discharge  measurenientf*  have  been  made  at  this  station,  but  owing  to  the  fact  that 
the  water  at  this  point  is  practically  at  lake  level,  the  range  in  stage  has  not  been  great, 
amounting  to  2.2  feet. 

ACCURACY. 

The  Nonnan  dam  which  is  located  about  four  thousand  feet  below  the  station  form.* 
the  control  and  the  discharge  is  therefore  dependent  upon  the  manipulation  of  that  dam; 
considerable  range  in  discharge  may  occur  for  the  same  gauge  height  recordetl  at  the  section. 
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DEfAHTMHSr  UF    THK   ISTKHtOH 


7  OEOROE  V.  A.  1917 


UlS.  HAHOE    MeASUREMKNTS    OF    VVe«TEKN   OUTLET,  UliE    OK     IHE    VVool.s    AT    NoBMAN 

TRArrir  Bridoe,  1915 


'J 
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SESSIONAL   PAPtR   No.  2Sf 
])|»<'H.\RUK   MtArtllKKME.NTS    OK    WE8TKR\    OlTl.ET.   I.AKE    or    THE    W<K)US    AT    NoHMAN 

Thakhi'  Bridge,  11)15— Continued. 


Mnti'. 

KiigiiieiT. 

Meter. 
No. 

Width 

.VreH  of 
Sect  ion. 

Mean 
Velocity 

(iaUKe 
Height. 

OlM-harge. 

Ki'iimrkn. 

F.et. 

Sq.ft. 

Ft.  per 

F.-.,. 

.See.  fl. 

Logs  out  of  dam. 

.S4'F»r    J  7 

r.  f^(iallow!ly.  .  . 

1,:J74 

211 

.■>.03i 

2' 0.5 

.■>9  •  IK) 

10,314 

20 

*J- . 

" 

1.374 

211 

5.031 

2    14 

.59 

00 

10.767 

20 

j2 

" 

1 .37 1 

211 

5.031 

2  07 

.59 

00 

10,411 

20 

•17 

- 

1  ,:174 

211 

5,00-2 

2IM) 

5N 

8») 

10.005 

20 

Oil.       1 

" 

1  ,:174 

211 

5.023 

142 

5S 

96 

7.148 

8     .Sept    30. 

1 

.. 

I,:t74 

211 

5,023 

1-42 

5M 

96 

7.128 

8 

1 

I.:t74 

205 

l,93S 

1-.37 

5S 

59 

li.741. 

S 

4 

- 

1  .:t74 

205 

4.93>% 

1-.37 

.5« 

59 

6.805 

8 

H 

» 

i.4mi 

205 

4,959 

1  •  45 

5h 

70 

7.218 

8 

H. 

- 

1.4»«i 

205 

4.971 

1-40 

5H 

75 

6.757 

* 

i;i 

•• 

l,4tH) 

205 

5,007 

1-41 

5X 

)*8 

7.074 

8 

I'i 

" 

1  ASUS 

205 

5,007 

1-45 

5H 

88 

7.246 

8 

IS 

- 

l,41tU 

205 

5,019 

1-41 

5S 

94 

7.079 

S 

IH 

- 

1,496 

205 

5,019 

1-45 

5H 

94 

7,289 

8 

.»■» 

- 

I,4»6 

205 

4.9S2 

1-40 

5S 

76 

6,!»67 

8 

■j'j 

•■ 

1,496 

205 

4.9h2 

1  •  42 

5h 

76 

7,061 

8 

■•7 

- 

1,496 

205 

5.0S.'i 

1-49 

59 

26 

7,598 

8 

J7 

" 

l,4a.j 

205 

5.0K5 

1    41 

.".9 

27 

7,170 

8 

Nc,-,.    :r 

" 

l,43'i 

205 

4.994 

1-3^ 

5.>S 

82 

6,932 

8 

■i 

- 

1 ,4;« 

205 

4.994 

1-40 

5h 

82 

6,988 

S 

11) 

" 

l,4:<.-. 

205 

5,049 

1-41 

.■)".) 

IM 

;,120 

8 

lit 

" 

1,4H-) 

205 

5.049 

1   42 

.59 

04 

7,170 

8 

i:j 

•' 

1.435 

205 

4,998 

1-34 

5» 

84 

6.678 

8 

i:< 

- 

1,43.5 

205 

4,99« 

1-36 

58 

84 

6.778 

8 

l.j 

- 

1,435 

205 

4.992 

1-34 

58 

81 

6.689 

8 

l.j 

- 

1 ,435 

205 

4.'.»fl2 

1-39 

5K 

HI 

6,939 

8 

■>•> 

•• 

1.435 

205 

4,992 

1-34 

5S 

82 

6.690 

8 

iia' 

- 

1.4.35 

2U5 

4,992 

1-.36 

58 

82 

6,789 

8 

jt) 

•• 

1.435 

205 

4,990 

1-39 

.58 

80 

6.936 

8 

Jti 

1 ,435 

205 

4,990 

1-3K 

.18 

80 

6,886 

8 

Die.       1 

" 

1 .435 

205 

4,9KJ 

1-34 

58 

81 

6,660 

8 

- 

1 .435 

205 

4.9S3 

I  ■  32 

58 

81 

6..'i86 

8 

li 

■■ 

1 .435 

205 

4.979 

1  ■  33 

58 

79 

r«,r>3u 

S 

ti. 

1 ,435 

205 

4.979 

1-33 

58 

79 

li.630 

8 

II) 

L'.OHI 

205 

4,9H1 

1-33 

58 

SO 

6.625 

8 

HI 

J.l)19 

205 

4,9Kl 

1   33 

58 

HO 

6,625 

8 

1  ~l 

2,019 

205 

4,979 

l-.'i7 

58 

79 

6,812 

8 

!.'► 

- 

2.019 

■0."' 

4,979 

1-37 

58 

79 

l),8.{l) 

8 

.!!. 

2,01!) 

205 

4,993 

1-3S 

58 

86 

6.931 

s 

L'4 

2.019 

205 

4,997 

1-37 

58 

88 

6,8;57 

s 

LM 

2.019 

205 

4.(«»7 

1-37 

58 

88 

6.835 

8 

JS 

2,019 

205 

4.995 

1-35 

58 

87 

6,743 

8 

-'S 

" 

2.019 

205 

4.995 

i:i4 

58  ■  87 

li.694 

8 

m 
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7  QCORQE  V.  A.  1*17 
Daily  (lAHiK  Heioht  anu  Diw^haruk  ok  Webtkhn  Ui  ti.kt,  I.ak»;  or  thb  Woodk 

AT  NOHMAN  TkaKKK    BrIIKIE   FOR    MM.'). 

IDrninniP'  iin-n  W.4nO  miiinri'  inilfn  | 


1 

.Innu»r\ 

nut 

(iHUI!)- 

Ihi- 

Hri(bl 

chMriri' 

K«'t 

S.M-      It 

1 

,W  Id 

T.Mr, 

■i 

SW  (H. 

7.  W< 

■\ 

5»  o:i 

7.4».s 

4 

5!»  (11 

7,44J 

.') 

.W  (II) 

7.4;(i 

li 

50  (Ml 

7.i:il 

7 

SB  0:i 

7.4(..'. 

M 

.W   II 

7.(>4.'. 

u 

5H  (Kl 

7.1U-' 

10 

.ill    1(1 

7.(i:t.i 

11 

H)    11 

7.14.". 

I-.' 

od    11 

7,c.l."> 

i:< 

SB  |:t 

7.li7il 

14 

SO  o:. 

7.ta.". 

I.'. 

M   10 

7.t>H:: 

ll> 

17 

IK 
lU 
2(1 

21 

2L> 

2a 

24 

2.') 

2«i 
27 
2K 
29 
30 
31 


.Ml  III 

'M  Id 

SO  Id 

.W  Id 

.W  Id 

3»  ()."■ 

SW  dJ 

SB  d,' 

.',1)  IKI 

SB  d>> 

50  Id 
SB  l.'i 
SB  Id 
SB  Id 
59  lU 
SO  (IB 


Kcbrimrx 


(iHUU'-   I      l>i^- 

HciRlil      ('huru< 


NUrcli 


April 


M»\ 


Juw 


Ki-'i 

;<<..■  II 

.VB  lIH 

7.iii:t 

.VI    Id 

7.IWI. 

.SB  07 

r.mj 

.V.l    III 

7  Ml. 

.-.B  l:.' 

7.ini| 

.VI 

1.-. 

7.liB'« 

.">B 

i;i 

7.«7:i 

VI 

Id 

7.dMii 

.VI 

1.". 

7. BBS 

.VI 

1.' 

7,1*1 

.VI 

Id 

7.(kB' 

.VI 

Id 

7.H3ii 

.VI 

III 

7.IWd 

.VI 

Id 

7,ii3r. 

.V.l 

Id 

7.ivtii 

7.IIKJ 

7.df>J    ! 

7.l>l<-' 
7.li>M' 
7.dHJ 

7.i'2.'i 
7,dlT 
7.1.17 
7. .VI I 
7.tHC 

7.7d.'> 
7.7711 
7.7U>- 
7.7(l»i 
7. 70S 
7.(i97 


.VI  IJ   j 

.VI  i.-i 

SB  l.'i   ■ 

.Vt  I.',  j 

.VI  I J   I 

.VI  I  I 

.VI  I  I 

VI  Id 

.VI  1_' 

.VI  IJ 

.VI  I J 

.VI  U' 

.VI  (Id 


7. mil 
7.(i»s 
7  .(HIS 
7.(iBN 
7.i>dl 

7.li4S 
7.li4S 
7. (Ml. 


7.l>l>l 
7.(it.l 
7.. ".2'.' 


1 

iUlllft* 

IftKhl 

Kl"*'! 

VI 

110 

VI 

IIS 

.VI 

(Kl 

.VI 

(Ml 

.VI 

11(1 

.VI 

mi 

VI 

IKI 

.VI 

(W 

.VI 

OS 

.VI 

d:i 

.VI 

INI 

.VI 

(Id 

VI 

im 

.VI 

0(1 

.'th 

B*J 

.".H 

B.'i 

.*.h 

d.'. 

ss 

'.IS 

:,H 

BS 

.'.H 

B.". 

."..s 

dS 

.'.M 

B.'t 

.■)S  B.i 
.'>S  BS 
.'iX  BS 
.VI  dJ 
,  5B  05 
I  SB  OS 


I>|»- 
rlmriri- 

7.S2J 

7..S7B 
7.. SSI. 


7..S2J 
7,.S2J 
7..'>4S 
7. SIX 
7.4(11 

7.127  ! 
7.427  i 
7.127 
7.427  ! 
7.343  I 
i 
7,:17I  ! 
7.371  ; 
7,374  ; 
7.4411  ; 
7. 44(1 

7.44B 
7,44d    I 
7.44B 
7. lid 
7, lid 

7.4411 
7.44B 
7.t4B 
7..'i2S 
7,55(1 
7,5«i 


(iauiP' 
llrilllil 

I-.-.I 

.SK  Bd 
."ifi  Bd 
.>  Bd 
.V»  B7 
,VI  02 

VI  Id 
.VI  (Id 
.-«>  2.'. 
.S.>  2S 
S»  3d 

.'iM  2J 

.Sh  2.'. 

.Stt  2S 

.>  2S 

:,h  2d 

.>  2d 
.>  2(1 


.•>K    2S 

.S»  .1(1 

.>  32 

.-,>  3S 

SS  37 

.")>  3B 

Ss  3.'. 
.>  2'> 
.'rfs  2S 
Sh  2d 
3H  2S 


cliHrirr 

'  .■>..•    II 

I        7..'iN'> 

i  7.3  4:i 
7,tOB 
7.54>< 
7..S97 

7.li*M 
B.37»> 
!  12.371. 
I2..H42 
13.3(12 

I3.2WI 
13.141 
13.23.1 
13.322 
I3.3.VI 

13.3411 
13.3(13 
I3.IMIS 
13.421 
13.14S 

13,.S77 
I3.72S 
13.HSS 
13.7C.d 
II. nil 

13,471 
13..'i7l 
I3.4B.-. 
13,1.31 
I3.4«K 


(itHltfi- 
llriKh( 

F«'( 

SX  2S 
.-.»  2S 
.■>K  27 
.SM  3d 
,■>>.  3d 

:,n  Id 

.SK  4.". 

:>H  .VI 

.SN  .SO 
.">S    II. 

SA  4(1 

.VI  4S 

SH  .rfl    1 

.>  IS 

.-.>.  I.-. 

.".S  II 

.".S  37 

.".7  .SO 

.Vi  2S 

.Vi  !«1 


1)1- 
f  III!  rile 

.s...  It 
13,42s 
14.033 
l3.4.Sr. 
13..S7:l 
13.,".(ll 

13, (lis 
I3.,SS1. 
13.023 
U.IKId 

13.S4d 

14,071. 
14.117 
14.112 
14.177 
I4.I.VI 

ll..'..S4 
1S.21I. 
1S.2S4 
20.B4d 
22.7(Kl 

21.702 
Id. SI  ill 
IB.17^ 
ls.71'1 
IS, 31.2 

17.dd.-, 
I7.7.".,'. 
17.01.2 
17,4211 
I7,24S 
17,444 


iauiEi- 

li.tirht 

Km^i 

57 

.50 

S7 

,VI 

.S7 

.5(1 

57 

4S 

S7 

4S 

S7 

41 

..7 

40 

S7 

4d 

S7 

4(1 

S7 

4S 

S7 

.51) 

.S7 

;>.. 

S7 

;>.) 

S7 

HO 

.S7 

IKI 

S7 

lid 

.'i7 

Ml 

..( 

<NI 

S7 

lid 

S7 

01 

,-.7  (^ 
57 


56  85 


DiK- 
chars*' 

Hec.  fi 
17,492 
17,44H 
17,345 
17,lfM 
I7,17« 

17,023 
17,025 
16,768 
17,045 
17.324 

17,323 
17,402 
17,570 
17.673 
17,829 

17,069 
17,560 
17.691 
18.382 

18,288 

18,370 
18,S28 
18,600 
18.632 
1S.312 

18,181 
1S.392 
18.269 
19.236 

2o.esi 


.AuKiliI 


1 

56  8S 

2 

SB  8S 

3 

56  8.5 

4 

56SI 

5 

56  Sli 

8 
9 
Id 

II 
12 
13 
14 


111 
17 
IH 
19 
20 

21 
22 
23 
24 
25 

21i 
27 
28 
29 
30 
31 


56  181 
56  BS 
36  BS 
.56  BS 
.56  BS 

.56  Bd 

56  BB 

57  00 
57  00 
.57  03 


21,«7s  i 

22.40S  I 

23.013  . 

23.010  ' 

23,131  i 

23.21d  ' 
22.SS7  ; 
22.B22  i 
23.2BI  I 
23.2S.i   ; 

23.3S2  I 

23.071  i 

23,043  I 

23.d2s  \ 

22.BSI.  i 


7d 
7d 
7(1 
70 


,0.5d   ! 
,dis 
.022   I 
7B3 
tail 

,7111 
,.SBI 
.S21 
,B4I. 
.3Bd 


s.s 

.55 

(iS 
lis 

.SS 

BS 

.VI 

211 

SK 

411 

,Vi 

3S 

Sli 

2.. 

.".1. 

Id 

.Sli 

Od 

.SS 

S7 

.Vi 

111 

.Sli 

211 

.Sli 
Sli 

3d 
.SO 

2(iB 
22d 
222 
251 

177 

,142 
Idd 
.124 
.KKI 

..VI3 


.SepleinlM'T 


.58  32 
58  3S 
58  45 
.5?  50 

.-.K  .VI 

Ss  .VI 
.SS  4S 

.'iS  4r. 

."iS  .|S 
S^  ,S(I 


543 
781 
820 
792 
,0,SS 

..Slid 
.541. 
|.4(i2 
42(i 
,3SS 


;  1.23 1  .VS  .52 
:l.ld^ 

!I.4(I3  I    SS  .55 

W.rtlM)  .SS  45 

!I.7IH  SS  33 


I 


55  BO   I  23,1^7:^' 
,55  78     23,Blr. 


.SS  SS 


55  75 
55  73 
55  70 
,55  70 


24.11 

24,254  SS  42 

24.200  ]    SS  34 

23.t>t>d  I   .58  2 


21,334 
21.142 
20.202 
lS.B7.i 
IS.BBs 

13.011 
13.1  Hi 
13,07s 
13.01  S 

12.s2li 

!!,!4^ 
1 1 ,033 
l(l,B12 
10,934 
10,823 
10.8,5.- 


.SS  20 
SS  25 
.SS  2S 
.58  31 

SS  3S 

.SS  3S 
.SS  40 
,S8  Id 
.SS   12 

.58    1;, 


10,351. 
10,4W. 
10,108 
lO.ltld 
l0.3(Hi 

10.301 
10,273   I 
B.B13 
I0,(KI2 

d.7B« 

d.Bs7 
10,177 

lo.osii 

10.031 

B,B43 


.58- 70 
.58  87 

59  (m 

59  Ul 

59  dd 

.58  BS 
.58  IHl 
.58  83 
.58  7(i 
SS  73 

S,s  (id 

.58  (iS 

58  (12 

.58  65 


H,522 
7,.S,54 

7.9(i(l 
7.382 
7,.S.Vl 


Nn\  I'tlilw-r 


58  «S 
38  62 

58 -.SB 
.58  (i3 
.58  lis 


I)i'cfriili»'l 


(1.84(i 

58  Sli 

6.762 

6,B23 

58  5(1 

6.821 

6,B2d 

58-5(1 

8,830 

(i.771 

.58  5(1 

8.806 

7,(125 

, 

7,645 

7.371    :  .58  72 

7..S4r.  I  .58  7S 

7.515   !  .58  77 

7.474   !  .58  7S 

7.Slli  1  .SS  7s 


.SS  i 
.58 


4S 
4B 


.SS  27 

9,h;h 

.58  35 

B.B3I 

.58  4S 

B.Sld 

58  .SS 

9,283 

.SS  7s 
.58  77 
55  7(i 
55  75 
iS  75 


7,2S(| 
7.382   I 
7.414 
7.4(IS 
7.373 

7.1  Sli 
7.337 
7.201 
7,311 
7.302 

7.171 
7 ,037 

.i.d2d 
7,dB2 
7.002 


d.71i7 
(i.s(H 
l>,8BS 
tl,932 
7,09(1 


.SS  7.. 

.58  til 

.SS  tid 

.58  S.s 


.58  5S 

.SS  54 

SS  55 

Ss  .SS 

.Vs  St. 

.58  S.. 

.58  ,51. 

58  Sli 

.iS  ,51  i 


fl,94s 
«,88d 

«,88(. 
li.BIl 
7. 112 1 

7.26(1 
7.2(14 
7,12B 
(>,B43 
(i.Blis 

li,B2(l 
d.BOli 
11.903 
l>,8:i(l 
(i.77(i 

il,7d2 
11.731 
li.lils 
l>,liB3 
ti,7l3 

li.SOd 
t»,H(li 
(i,(iBS 
ti,l)BS 
6,694 


SS  .Sli 
.58  .54 


.58 

.54 

58 

57 

,58 

,58 

.58 

5« 

.58 

.50 

.58 

til 

,58 

ti:i 

.58 

h:i 

58 

(W 

,58 

62 

.58 

61 

.58 

111 

.58 

(il 

SH 

(i.i 

.".S 

,,  . 

38 

OS 

.5a 

(>d 

58 

61 

58  61    1 

.58 

6:t 

.58 

6(i  ! 

6,635 
6.716 
6.636 
6.771 
6,87B 

6,855 
7,005 
6,973 
7,003 
7,016 

7,032 
6,920 
e.952 
6,S8il 
(i,87B 

7,0(17 
6,970 
6,978 
6,953 
7,4.58 

7.204 
6,824 
6,909 
6,942 
6,972 
7.0S7 


"   \OTK-G«u(r«.  Ii-inht«  are  those  read  on  the  D.P.W.  gauge  »t  111.-  Foreliay.  Norman  Dam 
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Monthly  Di.hc  h.\h<;k  m   W  »>tkhn  ()i  ii.ki,   I.akk  <»k   ihk  Wooiw  at  Nohman 

'I'h.vkkii    Hkiimik  kor  191'). 
IDriiiiinKP  uri^ti  M.  tUO  aqusn'  niiliK.l 


n 

MONTH 



Maiiiiitiiii 

Janiiury 

7.77(1 

February 

7,t>!is 

Murch 

7,.')7lt 

Auril. . 
Nlay 

U.IOI 

LM.7(C.' 

Juni' 

20,(t.-.l 

July.  . 

J4.-.>:.4 

August   . 

•.'.•l.tMMI 

S^'ptemlMT 

11,115s 

<)ct<>b«>r 

N,52l' 

NovernVxT 

7,Jt>4 

r)fcrml>f  I 

7,r>4.'i 

Till'  YiHi 

IM.-.'.VI 

DlKCHARUK  IN  SErnNn-l'KKT 


Miiiiiiitifi) 


7.4:tl 

7.  IJ7 

7.:u:t 

III.JJS 
lli.7tis 
-'1,»7»« 
lO.sj:! 
!t,jH;« 
ri,(>7ti 
ti.tlls 

(i.nih 


.\l. 


I  .tiJL' 
7,(i.Vl 
7,470 
12,1  !.•. 
lti,2(m 
17..S."i(l 

■j:t,i;{s 

1M17 

10,244 

7.2!M( 

li,SS2 

l>,!)4.'> 

ll.hll 


I'.r 

wjuurr 
mill' 


Ki  N  (»r> 


Dipih  ill 

iM(-hi>H  nil 

DrHiiiuKi 

.\rrH. 


Ii'lul  in  aiT*-- 
fwl 


468,700 

424.!«Mi 

4.'>0.:i(NI 

72<t,«<J<i 

<.l!«i,70«) 

1.062,200 

1,422.70(1 

1,126,240 

RUtf,.5«IO 

448,200 

40»,.'V)0 

427,(HIO 

8,.57.5,»00 


Note. — Uisrhargc  per  mjuuh-  mill'  ami  niii-ip|T  il.pili  m  imhih  Dinittnl.     Tht  outlet  !.■.    .m-  of 
several  from  the  Lake  of  the  Wood.s. 


MII.I, 


m;.\i)i!A(i: 

HI.-^TOttY. 


ki:k\vatin. 


The  station  in  the  Headiiife  Mill  "A"  was  isiahli.shed  by  Mr.  .S.  S.  Stcovil,  l)ec«'inbfr 
2;<rd,  1912.  This  cliannel  ha.s  formed  one  of  the  outlct.s  of  the  Ijike  of  the  Woods  sinee  the 
Mill  was  built  in  18><7.  A  nawnv  in  the  Tailrace  was  ojHTat^^d  from  May,  189fi.  until  .June. 
1912,  when  it  was  diseontinue<l. 


I.OCAIION    OF    SKC:TI(IN. 


Tl'  section  as  hrsl  located  in  the  Headrace  of  Mill  "A"  was  on  the  downstream  side 
of  the  i.i.t  bridge  aiross  the  channel.  Later  it  was  changed  to  a  position  just  above  the 
intake  racks  of  the  (xiwer  hous<'  in  the  headrace  Mill  "A"  Lake  of  the  Woods  Milling  Co., 
Keewatir.,  Ont. 

RKCORDS    AV.V1I..\BLK. 

Interinitteiit  gau^e  readings  in  the  tailrace  from  189tj-19r2  and  from  1913  daily  dis- 
charge records  ba.-*ed  U|X)n  meterings,  head-and  taii-gauge  readings  and  loads  on  the  Mill 
:ire  available. 

DKAINAUK    AHKA. 

Total  drainage  area  above  the  I^ake  of  the  Wood.-;  outlets  is  2(>,400  square  miles. 

(iAUGK. 

A  staff  gauge  has  Ijeen  placed  on  the  metering  section  close  to  the  right  side  of  the 
"hanDci.     This  gauge  is  referred  to  a  W.!'..**.  B.M.  located  about  20  feet  west  of  the  gauge. 


CHANNEL. 


The  entrance  to  the  racks  is  uniform  and  the  section  is  well  situated  to  avoid  eddies  of 
entrance,  the  stream  line  being  generally  perpendicular  to  the  section. 


M 


l»t:PARTMt:ST  Of   tHK  ISTKHIUR 


7  QCOROI  V,  A.  1*17 


Diat'HAmiK   MEAHt'KKMKNTW. 

A  uuiubcr  of  .neUirinRH  huvr  lK*n  made  to  d.-tenuiue  the  .liHchurKe  for  '•i';''-'-;''^  ««^ 
opemnp  !!id  hemi  «,  that  th.  .laily  di-harge  ...ay  he  amv..l  at.  They  an-  ...ude  fn.„.  the 
rack  atructure. 

A«'tUHAlY. 

The  records  are  reliable  owing  to  the  eoriditio..H  (;o..trolU..K  the  dwcharge.  i....  gate 
opeiuiig,  head,  etc.,  being  eaHily  ol««Tved. 

U.^CHAKOK  Mkas.  RKMKNTH  OF  M.Ll,    'A"  Ft.  VIK  No.  I  AT  HkADKA.  K,  I.AKK  OK  VHK 

WooDH  Muxisu  Co.,  liU'j  


Jnii.  1- 
17 
17 
17 
17 

Mar.    ."> 


1.". 
1'. 

JllIH'  '■• 
(I 

.I'lly  JO 
M 

Au«.  !• 
« 

Sept.  -M 
■>\ 

U.-1.    -'« 

Nov.  -.'4 

J4 

I).r     IS 


(  .  ( '.  (liillowuy. 
>   C.  OCiriiily. 


(    .  ( '.  (Jlllll)Wil,\  . 


l,71s 

!•> 

1,71» 

1.-) 

l,71h 

1.') 

1,71» 

l.') 

1,7  IN 

!.•) 

1,7  IN 

lo 

1,718 

l.'i 

l,71N 

I.'. 

1.71N 

!.•> 

1,71N 

I.-) 

1,71N 

1.') 

1,71N 

lo 

I  ,,174 

l.-| 

1  ,U74 

\:> 

i;:»74 

1.') 

i.:i74 

ij 

1,374 

1.) 

l,:i74 

15 

1,435 

l.> 

1 ,43.5 

15 

1 .43.J 

15 

1 ,  13.'> 

l.> 

,:,oii) 

15 

J,lll!» 

1           l"' 

l),s.  HAmi«  Mkas.kk.me.nts  of  Mux  "A"  Flimk  N...2  .vr  Hkaokack,  I.akk  m  thk  Wmms 

MlU-lNG  Co.,   191.1.  


l)ut>' 


KiiKiiKir. 


Mitir. 

N(i. 


Width. 


VviX 


Apr. 

■n\. 

.   (    .  (ill 

loWii.N 

.Inn"' 

. 

Srpt 

2(1 

•* 

Olt. 

L".» ,         ' 

■* 

J'.t 

" 

l.Tls 

3,s 

l.TIs 

3N 

1.71N 

3S 

1,71S 

3S 

1 ,374 

3S 

1.374 

3S 

1 ,435 

3N 

!  .435 

3h 

Nov,  17 

17 

1  »<■<•.   is 

IH 


1 ,435 
1 ,435 
■-'.(IIH 
.',01!t 


An-  of 
St.  ion. 


S.,.  (t. 

lilll 
I'llO 
1)01 

lidl 

553 
,5.53 

.5tiS 
5tiS 
573 


Meitii 
Vt'lority 


Kl.  p*'r  >r<* 

1    17 

1   IIJ 


(illUKl- 

Hi'iKlll. 


.■|»J4 
.59 -24 
.">(»•  45 


DixliaiHi', 


.--.•f.  ft. 


713 
745 
till) 


.573 
.5tih 


3S 


1 

1   1)4 

.59-45 

(i2N 

i 

l-.'O 

.5N13 

(Hiti 

i 

lit) 

5N- 13 

li.ll 

1 

1-  17 

.5N-.53 

(i«.5 

117 

.5H-.53 

Iiti5 

'. 

1  ii; 

5s  o>> 

.•,12 

1    15 

.5H-GS 

tii59 

1  •  2(1 

,58-53 

733 

1  ■  ''2 

5H-.53 

1            Ii!t3 

HKmiHKliU   HUHJHT  Of    TUK   .V.WITtWA    UYUHOMKTKIi     SIRVKY 
•IMIONAL   PAPtR   No.  2M 
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MILL    •<•  •  HKADHAIK.  KKKWATIN, 

HIHTOHV. 

TlifRtution  wujt  i-HtHblinhi-d  on  July  17,  I'.M'J,  l>v  Mr.  S.  S.  Smvil,  when  I  he  first  iiuttriiiK 
WBM  taken  liy  thin  Survey. 

I.IM  ATIIIV    OK    HKITION. 

The  M>ctioii  in  lu<'Ht<-d  alnjut  tivr  feet  u|(Mtreuin  from  tlic  ruelw  iu  thr  lu-iul  rarr  of  Mill 
"(","  Ijike  of  the  Wood»  MilliiiK  Co.,  IcHilitiK  from  l'ort»n«'  Hiiy,  an  arm  of  Ijikc  of  theW  immIn 
at  KiH-watin,  Ont.    The  initial  fwint  in  marked  on  thi  iiiMt  l)ank  of  the  rhannel  alMtve  the  nirkw. 

KKrOKDH   .\V.\II..\HI.I':. 

The  n-cordu  of  (liHoharge  are  luimil  u|H)n  meterinnH  and  Kauge  lieightH  in  the  head  and 
tail  rwe  and  altto  d<>|M-nd  ii|H)n  the  load  on  the  Mill.  The  dailv  digeharRrH  through  the  Mill 
lire  available  for  I!H2-I;i-I4-1.'). 

UHAIN'Atlt:    AHKA. 

Thj«  channel  fonnn  one  of  the  outletft  of  the  Ijike  of  the  \Voodn,  and  in  eonwquenee  the 
dralnaup  area  alHjve  Iwh  no  jmrtieular  ftinniliiance.     It  is  however  2«,4<K)  square  miles. 

<iAI'(lK. 

The  Kauge  in  a  vertieal  staff  nauge  plaeetl  on  the  east  side  of  the  channel  alniiit  ten  (Vet 
upstream  from  the  raeks.  The  zero  of  the  Raune  \n  refern-d  to  W.P.S.  datum,  the  reference 
B.M.  Ix'ing  a  jxjint  on  the  top  of  the  flume. 

IHANNEI.. 

Tlie  channel  is  n-ctangular,  cut  in  solid  ro«-k  and  has  u  iionnal  depth  of  twel\c  feet.  It 
is  straight  for  alxjut  fifteen  feet  al)ove  the  .section. 

di>w;maruk  mkahukemknth. 
The  meterings  are  made  from  a  small  bridge  spanning  the  channel  and  have  U'en 
taken  |)crio<lically  from  July  17,  1012,  tin-  range  in  stage  covered  being  alniut  2'0  feet. 

AC(  IKACY. 

The  station  gives  good  records  but  the  daily  discharge  de|H'n(ls  upon  the  gate  o|MMiinijs 
on  the  turbines  so  that  after  rating  the  station  to  these,  the  records  are  reliable. 

DiscHARuE  Measurements  ok  Mii.i.  '('"  at  Hk.^dk.me,  Lake  ok  the  Woods  Miimnc; 

Co.,  1915. 


Dulr. 

K.I.. 

17 

17 

21 

il 

.Mar. 

l)i 

June 

i.t 

2.\ 

L>4 

■n 

July 

20 

2(1 

.\ii|I. 

VA 

13 

><\n 

14.       i 

14 

Oct. 

20 

2U 

Nov. 

11 

11 

l),.r. 

13 

la 

KiiniiiiiT. 


C  ( '.  ( iiilloway 


Mi'tcr 

No. 


1.71S 
1,71>S 
1.71H 
1,71» 
1,71s 
1,7IK 
1,71S 
1,71H 
1,71« 
1,374 
1„374 
1,374 
1,374 
1,374 
1,374 
1,49*> 
l,4t«i 
1,43.5 
1,4.35 
2,019 
2,019 


Width. 


FlH't 

42 
42 
42 
4> 
42 
42 
42 
42 
42 
42 
42 
t2 
42 
42 
42 
42 
42 
42 
42 


.\ri'H  of 
.**<M'tit>n 


Miuii 
Vclocilv. 


(illllKi- 

Hciitlii. 


I 


S(|.  ft.     JFl.  |iiT  sec         Ki'cl 


42 


.".20 
."i20 
.•.2.5 
.■>2."> 
.■.2.". 
.'.4.'. 
.■.45 
.i.".0 
.VMI 
."..">» 

.-.30 
530 
.500 
.VH> 
.502 
.'.02 
.5(N) 
.".02 
.501 
.-.01 


1  •  2S 
l-2h 
1-43 
1   37 

l-.ls 
1-51 
1-3S 
1  '40 
I  PI 
120 
1  .30 
1-29 
1-2S 
123 
1'71 
lti4 
1  74 
1-74 
1-80 
1-S8 


.59-43 
.59- »3 
.59-40 
.59-  10 
.59  ^s 
.5.s-9li 
.58 -91 
r.0-02 
IHI-02 
IKI-25 
liO-25 
59  07 
.59  ■  07 
.58-93 
5«  -  93 
5s  ■  S4 
.  >S  •  S4 
.58 -79 
.5H-H4 
.5S-S1 
.".N-Sl 


l)i-rl,:,iKi-. 


073 
•  '.74 
7.51 1 
722 
037 
h54 

>»to 

7.59 
70.>« 
li(i.5 
071 
097 
091 
04s 
022 
soil 
S22 


-.a 


I 


.S70 
S74 
932 


aa  IHiHAHTMHyr  (Ih     IHk    ISTMHlltH 

7  QIOROt  V.  A.  1t17 
KKF.WnTIN  M'MHKH  A  M.\Nl'K.\tTUKIN(J  COH  HKADKACi;,  KKKWATIN,  ONT 

lltrtTORT. 

Thi^  fhBni.el  foriiu.  oi.f  of  ihe  outlfU  of  the  I^e  of  th.-  Wood«.  It  ww.  created  ant) 
,»,«l  in  <onm-(li«n  with  ih.-  alwvp  Coni|»ii.vV  mill,  the  dischargp  U-iiin  controllwl  by  th.- 
Ii.a.lmtli*  Aftpr  the  mill  ww.  hiirniHl  in  l«W  thw  fell  into  <liHr.-|mir  and  leakage occurml, 
to  unrertain  thin  a  stalion  wa.  .■^tal.li.h.nl  on  XM-a-n^n-r  IH,  1013.  hy  H.  V.  O'Orady  and  ha. 

•incc  IxH-n  o|KTale<l. 

i,<x'ATioN  or  «|:<TII>N, 

riif  nnl.riii(j  JMrtion  i.-.  on  llie  upitreani  niile  of  thr  l>ridge  crotminK  the  cJianuel  300 
i..,i  ilmvi'  til.'  iK.w.T  hoiw  uiiil  .-aat  of  thr  hfB<i(tHt.i»  at  the  K.l.  A  M.  Co.'a.  headrac.-. 
Tl.f  I  IV  iH  a  not.ti  cut  in  tli.-  plunk  fl.Kir  at  th.-  north  .-n.!  of  the  bridge  and  markeii, 

"II+IKI." 

Ilt:i  .>HI>H    AVAII^UI.K. 

'Ihf  iliiily  .li.<charge  ncoriU  are  uvailable  at  thi^  iniinl  sin.r  the  e«ubli»hnient  of  th.- 
^iMiion  in  I)ecenil)er,  IHIH. 

(lAr.iK. 

■I'h.r.-  \*  no  nauR.-  at  this  |H)iut,  but  the  meterinxs  iir.-  n-fi-rr.-.!  to  the  lake  RaUR.-  ul  th. 
Ki-<Avntin  bridg.-  when-  diiily  n-i-ordH  an-  availabi.-. 

(HANMEI.. 

Th.-  rhannel  is  fuirlv  |H-rinanent,  compoBtnl  of  .lay  and  r.H:k.  It  i..  straight  for  150 Jeel 
:iU.ve  and  100  f.-.-t  t..-low  th.-  s.-ction.  The  rurront  is  not  swift  and  dep.'nd»  upon  the  leakage 
lit  the  gates. 

DIS.'IIAK.iK    MKA(4I  KEMKNTf. 

Uiw-haru.-  MM-;i>ur.- nt«  are  taken  frequently  to  check  the  l.-akag.-  through  the  head 

gatvi.  and  a».  \\m  control  is  fairly  pcmianent  the  diHcharge  depends  largely  ujwn  the  lak. 
stage!  No  <iirve  has  Vn-en  plotted  for  the  station  but  the  daily  catinrntml  discharge  la  bas*-*! 
upon  the  nn-terings.     The  iiica«nrement«  are  made  from  the  bridge. 

AC.l  HA.Y. 

I'll.-  accuracy  may  Ix-  considenni  goo<l. 
Di.smAKUK  Mkasi  RKMK.NTH  (JF  Headra(-e,  Old  KJ..  a  M.  Co^j^t  •.iN!i4*Kii>.;»;.  I'.M 


I  ):.!.' 


KiiKini'cr. 


Mi-tt-r  I  ,,..  ...     .\r<-ii  lit  j    Mean 

\i).       "  """   ls<-rlinn  !Vfloc-ilv 


CiuUKl' 
HciKtit 


DiM'linrKt' 


H>'iiinrk 


Kwt.      .-i<i.  fi.       I'l.  iK-r 


VivX. 


i  ..k.'  •  .:>lltf. 


Ar>ril 

-Miiy 

lurH- 

.Inly 


Auk. 
.•»»■)>. . 

Niiv. 


7 
i:t 
Hi 

•JO 
•-'ti 
17. 
17 


(    (  .  ( ;Mll<>":iy 


M    ^    Ma.l.l.i. 
(  '    (      (  •.iilliiw;!,-. 


Drc-.   17. 


I  1.71^ 
I  1.71S  i 
I  l,7ls  ' 
1  I.'IN 
1.16(1 
I.71S 

1,71H 

I,:t74  , 

I,:i74  ! 

1,374  1 

1,;174  ! 

I,:t74  i 

l.:J74  I 

l,:f74  i 

1.41lf.  1 

I  !'4r.  1 

XAAh  I 

i.4;i.-.  I 

2.0111  j 

•.•.out 


30     . 

l<t3 

0M>» 

(i-211 

171 

99  74 

30     1 

193 

0  s-.' 

-ti-2ll 

l.'.S 

•Kl   71 

:«)    ■ 

1N7 

11-9-J 

-.i-42 

17'J 

— .(il 

30 

lh7 

tllCJ 

-tl  4-J 

17-' 

»9.(1 

Xi 
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-(i-N'i 

lIHt 

'l«l--«."i 

J9 

llLt 

1   tl9 

-7- 10 

171* 

^|tt    XR 

.'!) 

lti3 

1    U9 

-7- 10 

t"-' 

tki*   MS 

3(1 

\K> 

I    17 

-«-4.J 

^!'- 

lOr     tu. 

30 

\si. 

1    17 

-(■>  4.-) 

21< 

H«-   ti.- 

30 

191 

lls 

-tt-4.> 

22.'t 

lfr*H-»l,r 

■29 

1()-.' 

1-2-' 

—7  ■  40 

19^ 

'«*-    H_ 

•-".<     i 

lliJ 

1-22 

-7  40 

19s 

V*^  ■*»■_' 

2»     1 

107 

I    19 

7  ti.-. 

IM, 

■^  ."T 

■i»      ; 

l.-)7 

1  ■  2.-. 

-7  •  .■..■. 

191. 

'W   .'." 

29    : 

1.51 

1    14 

-7-  -N.t 

17 

'•♦«*  .-. 

i:i    ' 

'..-.! 

!•!! 

-T   ^' 

It,- 

'^W    '^ 

1.".2 
1.-.2 
152 


1  02 
1  •().■> 
1  04 
101 
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Dailt  Uaiuik  Hkkiht  anw  I>i»<hakiik  (>►  IIkadhaik,  K.I..  A  M  ('<i    \kmi 

KiiK  \\t\r, 


Itay 


II 
li 
1,1 

14 

i:. 

Iri 
17 
Ifi 
lU 

nt 

.'I 

a 
u 

2i 

» 

28 
W 
U 


u 

12 

ia 

M 
IS 

l» 

IT 
l>> 
!» 
21) 


10 
.tl 


J«liu«r> 


^rhntitrx 


ll«i«h(  j. 

Krai     '  ' 
09  7< 
W  IW  I 
W  74 
W  74   ' 
tt0  )W 

U»  Ml  ' 
ttU  117  I 
Ml  «7  ' 
Wi  «7  > 

IHt  7.^  ! 

W  71 

Wl  71    , 

UU  (M  ! 
W  «2 

M)  01  I 

W  7U  I 

W  7S 

W  117  i 

IW  IIH  i 

W  71   I 

HP  m  I 

Ml  71   i 
W  75 
HH  7A 

IW  MM   ! 
Ml  71) 
IW  <M 
IW  tt7 

war 

W  «7 


l)l»- 


I7.'> 
I7U 
IM 
IW) 
170 

171) 
170 
171) 
170 


I'll 
I'D 
1711 
lltA 
IIMI 

I  Ml 
I70 
IW) 
170 
170 

170 
171 
170 
|MI 
iwi 

170 
170 
IM 
I7U 
I7U 
170 


ll<-l(hl 

Krrl 

•IB  M 

M»  rt7 

m»  117 

W(  IM 

Ml  IM 

IIU  IHI 

Ml  7:> 

U«  7'} 

W  71 

<HI  HM 

<M  117 

•Ht  117 

<iu  117 

im  7.' 

■m  7.-I 


l)i> 

rhmtur 

ri^r  tl 
lie, 
llM 
IDA 
ID.'. 
1711 

I  ro 

I'M) 

imi 
I7.-. 
I'll 

1 11.1 

IM 
liiA 
17.% 
IMl 


1 7 -J 


M»r.  I, 


linuirr        III. 
Hi'itfltt     i-huriii- 


Kifl 

IW  70 
tui  i>7 

UM  IM 
Wl  114 
•HI   III 

V.I    ',11 

W)  117 
HU  HU 
ui<  M 

mi  I..". 

mi  tw, 

mi  IW 

mi  Hi 

wii  l^ 

MM    lU 


A(>rti 


I  >,(U|II 

Hrmlii 


I 


Mit> 


'.\U    llllll><,» 


Juh, 


K 


MM  III 

lli.'>      Wl  112 

lll.'r       mi  111 
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mi  IHI 
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170 

mi  117 
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|ifc".i  mi  70 
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lli'r  mi  III 

I  mil  mi  i,j 


mi  m; 

MM  il.-. 

MM  70 

mi  70 

mi  lU 


l>i> 

t'liargi-. 


I7.-. 
17.1 
17.1 
I70i 
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I  MO 
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INII 
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I  I'M!  mi  Mj 
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170'  mi  IW 
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i,'>2  mi  no 

I  17  mi  ii7 

l.'i.'l  Hill  IIM 

l7oj  mi  MM 

I71i  lOO  02 

lll.ll  IIIO  .'.1 


'IM  71 
MM  71 

mi  117 

IW  M 
MU  11,1 

KM  11,1 
UV  DM 
•»  70 


iMiij  mi  11,1 
iMo  mi  11.1 
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HlAl   Ml  Dl 
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W  Dl 
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W  Dl 
IW  Dt 
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llCi 
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IDA 

I  no 
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IDA! 
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mi  111 

I7A 
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Iiili 
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IHI 
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I'll 
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INU 
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100  08 
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MU  60 

MO  41 

100  53 

100  ao 
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Autuiii 


*iptenil»r. 


100  49 
100  S3 
100  37 
100  44 
100  45 

IOC  41 
1G3  3S 
100  3S 
too  40 
1(10  31 
IMI  21 


2IA 
215 
213 
I9S 
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23A 
33A 
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330 
23S 

2:<.1 
230 
231) 
195 
2IS 

215 
1 75 
'200 
195 
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IMS 
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I  HA 

I  HA 
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IDA 
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99  41 

MM    l»l 

99  -<■ 

m  113 

99  4*> 
99  IW 
99  nu 


2IA 
212 
217 
202 
300 


99  A3 
99-51 
99  HO 
99  .10 
99  HO 


187' 
IH7; 

imii 

IN5I 
3001 


IttUihrr. 

99  37 
99  lA 
9»  85 
99  27 


.Novt.iiilifr. 


'2U0|  99  AD 
190  99  41 
1921  99  .18 
I92{  99  17 
192    MM  34 


IHA 

99  (111 

IM 

9H  75 

IH7 

9H  H7 

IWI 

9C    111 

IHO 

9"  -i 

197 
IM) 
180 
1H7 
IHO 

137 
IHO 
1A8 
145 
I4A 

i:i2 
144 
IA2 
lOA 
10(1 


mi  32 
IIH  40 
99  .HI 
99  22 
99  4;i 

99  4A 
mi  31 
mi  14 
99  .19 

MN  Hh 

m.i  22 
mi  .11 

MM  21 

mi  II) 
mi  Ml 


1.121  MM  oil 

152  9(1  22 

135  99  30 

112  MM  27 

1.381  mi  27 

i:«)i 


1V> 

178 

1.U 
140 

172 

17B 
155 
130 
167 

140 
IHO 
140 
124 
137 

HIM 
140 
1.13 
l.V) 
l.K) 


NOTK 


99  14 
9  29 
99  18 
99  18 
99  3<i 

99  18 
99  21 
1)9  18 
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99  OK 
99  15 


IHO 
I9H 
IHI) 
IIA 
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mi  17 
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mi  17 
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7  OEORGE  V,  A.  1917 
Monthly  Di»cHARaB  of  Headrace,  Old  K.L.  &  M.  Co.  Near  2nd  Bridge.  roR  1»15. 

IDraiimiH'  iin'ii  26.40()  wiuare  miles.  | 


MONTH 


DiBCUARaB  IN  Second-Fkbt. 


Ru.\-()tf. 


Muxiiiuiiii.    Minimum.       Menu. 


January   . .  . 
February . .  . 

March 

April 

May 

June 

July 

August 

Septcmbor 
October .  . 
November 
December. 


The  Year 


ISO 
IMI 
17.1 
20.) 
IIW 

:2so 
2:i.i 

217 
2(NI 
2(K) 
172 
1))1 

2N0 


1(M) 
165 
1.15 
17."> 

11. ■> 

110 
KM) 

m 

100 
10.1 
14.-) 

b;i 


\H\ 
l&l 
IM 
l.iti 
1X7 
l!t9 
\M 
Lis 
l.W 

i;to 

1.52 


Per 

Miuari' 
mile 


Depth  ill 

inches  on 

Drainage 

.\rea. 


Total  in  acri-- 
feet. 


10, 

10, 

10 

10 

H 

11 

12 

10, 

», 

9, 

7 

U 


:ioo 

(XW 
000 
,000 
.i.>0 
KHI 
2(Ht 
,1IX) 
400 
i.HOO 
750 
350 


120,.t.".O 


■  NoT£.— Discharge  per  stiuare  mile  and  run-off  depth  in  inches  oniitte<l.     The  imtlet  is  one  cf 

several  from  the  Lake  of  the  Woods. 

C.P.R.  CULVERT  AT  MINK  BAY. 

HISTORY. 

This  rhaiinel  is  a  tunnel  excavated  in  solid  rock  under  the  C.P.R.  embankment  and 
connects  Mink  Bay  and  Darlington  Bay,  the  latter  being  an  arm  of  the  Winnipeg  nver. 
The  station  wa.s  established  on  July  29th,  1912,  by  S.  S.  Scovil.  and  has  since  been 
continuously  maintained. 

LOCATION  OF  SECTION. 

Tlie  section  is  alrout  25  feet  above  the  entrance  to  the  tunnel  which  is  about  2,000  feet 
wt'.«it  of  the  Old  K.L.  &  M.  mill  on  Mink  Bay  and  forms  the  outlet  for  that  bay  into  Darling- 
ton bay.  The  LP.  is  a  stake  driven  in  the  bank  at  the  west  side  of  the  channel  about  25  feet 
above  the  mouth  of  the  tunnel. 

RECORDS  .available. 

Meterings  have  been  made  at  close  intervals  from  July  29,  1912,  but  no  gauge  heights 
are  available,  so  no  discharge  curve  has  been  constructed. 

DRAINAGE  AREA. 

Not  significant  as  nK)st  of  the  water  flowing  past  this  station  is  leakage  through  the 
K.L.  &  M.  Co.'s  head  gates  from  I-ake  of  the  Woods. 

GAUGE. 

No  gauge  lias  been  installed,  water  levels  at  the  time  of  metering  In'ing  obtained  by 
measuring  down  from  a  point  of  rock  which  is  referred  to  W.P.S.  datum. 

CHANNEL. 

The  channel  is  a  rock  'at  and  is  eoastant  in  section  al)ove  aiul  Inflow  (Kiint  of  mcU'ring. 

DISCHARGE   MEASUREMENTS. 

The  meterings  are  taken  by  Price  meter  from  a  plank  bridged  acrass  the  channel. 

ACCURACY. 

The  result*  obtained  are  goo<l  as  the  governing  conditions  are  constant.  No  attempt 
has  Ix-en  made  to  obtain  the  daily  discharges  from  daily  gauge  heights. 
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SESSIONAL   PAPER   No.  28f 
DiscHAHiiE  Mkasirements  of  C.P.K.  Cn-VEBT  AT  IsT  TiNNEL  West  ok  Keewatin, 

ntio. 


Date. 


Engineer. 


Mh.t    I 
No.      I    Width. 


Jan.     4 

4 

20 

20 

April  14 
14 

.Iiin(^  IH 
IS 

Aug.  l:< 
1.1.  . 

Sept.  15. 
ir) 
2(1 
20 
17 
17 
17 
17 


<'.('.  Gallowav. 


Oct. 
Nov. 
Dec 


I.71h 
I,7IS 
1,71,S 
1,71S 
1.71h 
l,71h 
1,71S 
1.71^ 
I  ,:<74 
I.;i74 
l..!74 
1,.J74 
1,490 
1 ,490 
l,4:i5 
1,4.1.'. 
2,01!t 
•.',01<l 


17 
17 
17 
17 
17 
17 
IS 
Ih 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 


Area  *"f 
SiTtioii 


Si|.  ft. 
.'..I 

.■>4 

,}4 
.5.^ 


ti4 
t>4 


Mean 
VeloHt.\ 


.•.1 

.".1 
.".1 


I't.  per  we 
A-Ah 

:ias 
:m-. 
:m7 

2-92 
2-92 

:mo 
:t<)8 

2  HO 
2  HO 

:i-2;i 
a- 2.1 
a  01 
a  (Hi 

2  •  K9 

3  0.« 
2H2 
2-97 


GaiiKf> 
Height. 


Feet . 

4100 
41  (K) 
41  (M 
41-04 
40- "Ml 
40-99 
41-19 


41 
41 
41 
41 


19 
07 


41-07 
40-H9 
40-89 
40- SO 
40-Sti 
40 -S4 
40-84 


Discharge. 


See. -ft. 

180 
181 
172 
171 
100 
101 
17fi 
175 
17S 
17s 
177 
177 
1,'>(> 
1.59 
148 
1*. 

i4;i 
i.->i 


WAR   KAGLE  OITLKT. 

HISTORY. 

Tlic  station  was  ('st!il)lish«'il  by  Mr.  S.  S.  Scovil  on  July  29,  1912. 

I.OCATIO.V   OF   SECTIOX. 

The  .station  i^s  situated  at  downstream  end  of  tlie  culvert  under  the  C.P.R.  embankment 
on  the  outlet  of  War  Eagle  lake  alwut  %  mile  l)elow  the  lake  and  near  Darlington  bay  into 
which  It  empties.  The  I.  P.  \»  marked  on  the  rock  fomiing  the  R.  side  of  the  channel  at 
the  mouth  of  the  tunnel. 

KECORD.S  AVAILABLE. 

A  number  of  meterings  have  been  made  during  the  period  1912-1913  but  no  gauge 
rt'cortls  have  been  kept. 

DBAIN.^OE   AREA. 


The  area  tributary  is  about  50  square  miles. 


GAUGE. 


No  gauge  has  been  established  but  the  elevation  of  the  water  surface  is  obtained  l.\- 
measuring  down  from  a  fi.xed  point  marked  on  the  rock  near  the  section. 

CHA.NNEL. 

The  channel  is  straight  for  20  feet  above  the  section  and  60  feet  Ih-Iow.     The  section  it^ 
fairly  uniform,  being  an  artificial  rock-cut. 

DLSCHARGE   MEASIREME.VTS. 

The  inet«ring8  are  made  from  a  plank  bridged  from  side  to  side  of  tiie  channel. 

At-CtRACY. 

As  only  a  few  discharge  measurements  have  been  made  covering  a  verv  narrow  range 
III  stage,  no  estimate  has  been  made  of  daily  discharge. 
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UiwHAROE  Measlrements  OF  War  Eaole  Outlet  Xeak  Keewatin^)nt^1»15-_ 

Disi^barKf. 


Dati-. 


Kiinint'cr. 


O'tifHily 


Jan.    20.  .     i   S.  ( 

20. 
.luly    10        '■  C.  C.tialloway 

19 


MfBIl 

Velocity. 

(JBU([)'       ! 

Hciicht     1 

i 

I'l.    pi'I-   HIT. 

I'Vot 

0-74 
OST) 
1-74 
1-7J 

—G-90 

-6-90 

-6-38 

tl-38 

2-9 

14-8 
14-K 


i  1 


NORTH  TUNNEL  ISLAND. 

HISTORY. 

rhf  Station  at  North  Tunnel  Island  was  established  on  June  28,  1912,  by  Mr.  S.  S.  Scovil. 

LOCATION. 

The  meter  section  is  on  the  west  branch  of  the  Winnipeg  river  on  the  north  side  of 
Tunnel  Island  about  one  mile  below  the  Keewatin  River  Bridge.  The  LP.  of  the  section 
is  rhiselled  in  the  rook  on  the  south  bank  of  the  river  and  is  painted  "LP.  W.P.^.  El.  1039.88. 

RECORDS   AVAILABLE. 

Frequent  disch'ifge  measurements  have  t)een  made  since  the  establishment  of  the 
station  and  daily  discharges  have  been  estimate!  for  this  section  from  the  year  1907  to  date. 

DRAINAGE  AREA. 

The  drainage  area  lying  above  this  section  is  26,400  square  miles,  but  all  of  the  water 
coming  from  this  basin  does  not  pass  this  section  aa  part  of  it  goes  through  the  east  branch 
of  the  Winnipeg,  the  two,  the  east  and  the  west  branch  joining  a  short  distance  below  the 
s»!ction. 

OAtrOE. 

A  vertical  staff  gauge  reading  to  lOthsis  located  on  a  pile  bent  at  the  south  end  of  the 
Keewatin  River  Bridge  and  to  which  all  measurement*  at  the  station  are  referred.  The 
zero  of  the  gauge  is  referred  to  W.P.S.  datum. 

A  vertical  staff  gauge  read  during  metering  is  located  on  the  north  shore  about  :«)  feet 
above  the  meter  section  and  is  bolted  to  the  rock.     It  is  referred  to  W.P.S.  datum. 

CHANNEL. 

The  river  at  this  point  is  confined  to  a  single  channel  at  all  stages,  the  bed  of  the  stream 
is  solid  rock  or  boulders  and  of  a  very  permanent  nature,  the  banks  are  high  and  rocky  asd 
the  river  is  confined  to  its  channel  at  all  stages.  The  approach  to  the  section  is  straight  for 
100  feet  and  maintains  the  same  direction  for  approximatolv  100  feet  below,  the  cross 
section  being  approximately  uniform  over  that  distance. 

DISCHARGE    MEASUREMENTS. 

Numerous  discharge  measurements  have  been  taken  at  this  station  and  cover  a  range 
in  stage  of  63  feet .  Owing  to  the  fact  that  part  of  the  water  flowing  past  this  section  enters 
the  river  through  the  Uke  of  the  Woods  Milling  Company  s  plants  which  discharge  into 
liariington  bav,  and  part  of  the  water  is  discharged  through  the  Norman  Dam  on  tiie 
western  outletof  the  Lake  of  the  Woods,  the  conditions  governing  discharge  at  this  point 
vary  from  time  to  time  and  considerable  difficulty  is  experienced  in  arriving  at  the  daily 
discharge  l)y  means  of  a  discharge  curve,  the  ponding  effect  in  Dariington  bay  having  a 
\i'iv   iioticealilf  filed. 

ACCURACY. 

Owing  to  the  presence  of  the  mills  and  the  operation  of  the  Nornian  Dam  the  accuracy 
i)f  I  lie  records  is  considerably  affocttHJ. 
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Discbarge  Measurements  of  West  Branch  VVinnipeo  River  Near  North  Tunnel 

Island,  1915. 


Date. 

1 

Engineer. 

Meter 

No. 

Width. 

.\rea  of 
Section 

Mean 
Velocity 

Gauge 
Height. 

Disrharge 

Remarks. 

Feet. 

Sq.ft. 

Ft.  per 
Sec. 

Feet. 

Sec.-ft. 

Gauge  at  Meter 
Sec. 

Jan.     7 

S.  C.  OGrady.. 

1,718 

163 

4,579 

2-02 

35-75 

9,248 

35-65 

7 

**              .  . 

1,718 

163 

4,579 

205 

35-75 

9,406 

36-66 

». 

** 

1,718 

163 

4,584 

204 

35-78 

9,336 

35-68 

9. 

" 

1,718 

163 

4,584 

201 

35-78 

9,235 

36-68 

11. 

"* 

1,718 

16,3 

4,557 

203 

35-65 

9,248 

36-15 

11. 

*■ 

1,718 

16;j 

4,557 

2  03 

36-65 

9,267 

35-15 

14. 

.  . 

1,718 

i6;j 

4,589 

205 

35-80 

9,392 

35-71 

14. 

" 

1,718 

103 

4,589 

203 

35-80 

9,342 

35-71 

1ft. 

'* 

1,718 

103 

4,590 

2  05 

35-82 

9,420 

35-72 

le. 

*• 

1,718 

163 

4,590 

2-02 

35-82 

9,261 

35-72 

10. 

** 

1,718 

163 

4,581 

203 

35-72 

9,319 

35-66 

19. 

** 

1,718 

163 

4,581 

203 

35-72 

9,319 

36-66 

22. 

.  .  . 

1,718 

103 

4,001 

2-07 

35-83 

9,512 

.35-79 

25. 

" 

1,718 

163 

4,5tX) 

1'94 

35-02 

8,850 

.35-53 

25. 

% 

1,718 

163 

4,500 

1-99 

35-02 

9,009 

35-53 

26. 

" 

1,718 

163 

4,595 

2-04 

35-84 

9,373 

35-75 

30. 

** 

1,718 

103 

4,005 

208 

35-80 

9,576 

35-81 

31 

C.C. Galloway. . 

1,718 

ie;i 

4,573 

1-82 

35-07 

8,319 

35-64 

31. 

** 

1,718 

163 

S573 

1-83 

35-67 

8,388 

35-61 

31. 

"              .  . 

1,718 

103 

4,563 

1-81 

35.61 

8,281 

35-545 

31. 

** 

1,718 

163 

4,563 

ISl 

35-01 

8,367 

35-546 

31. 

1                             ,  . . 

1,718 

163 

4,557 

1-77 

35-50 

8,055 

35-51 

31. 

** 

1,718 

163 

4,557 

1-83 

35-56 

8,340 

35-51 

Feb.     J . 

S.  C.  OGrady/: 

1,718 

163 

4,555 

1-94 

35-56 

8,838 

35-505 

1. 

" 

1,718 

16;j 

4,553 

201 

35-61 

9,181 

35-55 

1. 

" 

1,718 

163 

4,571 

1-98 

35-63 

9,069 

35-595 

1. 

" 

1,718 

163 

4,573 

200 

35-68 

9,159 

35-61 

1. 

" 

1,718 

163 

4,574 

200 

35-70 

9,156 

35-625 

1. 

"              .  . 

1,718 

10.3 

4,674 

204 

35-72 

9,348 

35-625 

2, 

C.C.GaUoway.. 

1,718 

163 

4,587 

204 

35-75 

9,342 

.36-695 

2. 

** 

1.718 

163 

4,587 

201 

35-75 

9,211 

35-695 

6. 

S.  C.  O'Grady.' 

1,718 

163 

4,601 

200 

36-83 

9,197 

35-79 

B. 

** 

1,718 

163 

4,601 

204 

35-83 

9,384 

35-79 

11. 

** 

1,718 

163 

4,601 

204 

35-88 

9,393 

35-79 

11. 

"                            ... 

1,718 

163 

4,601 

2-08 

35-88 

9,554 

35-79 

16. 

" 

1,718 

163 

4,598 

1-87 

35-84 

8,587 

35-77 

16. 

"* 

1,718 

163 

4,598 

1-92 

35-84 

8,8;i5 

35-77 

24. 

■* 

1,718 

163 

4,596 

210 

3585 

9,673 

35-76 

24. 

"* 

1,718 

163 

4,596 

217 

35-85 

9,968 

35-76 

26 

C.C.  Galloway  ^^ 

1,718 

163 

4,598 

2- 12 

35-84 

9,777 

35-77 

26. 

* 

1,718 

163 

4,598 

213 

35-84 

9,809 

35-77 

Mar.    4 . 

S.  C.  O'Grady.   '. 

1,718 

163 

4,582 

2  03 

.35-80 

9,319 

35-67 

4. 

" 

1,718 

163 

4,582 

2-09 

35-80 

9,568 

35-67 

6. 

"                           ... 

1,718 

163 

4,585 

2-06 

35-80 

9,443 

35-69 

0. 

" 

1,718 

163 

4,585 

1-99 

35-80 

9,142 

.35-69 

12. 

" 

1,718 

163 

4,544 

1-89 

35-54 

8,598 

35-43 

12 

■* 

1,718 

163 

4,544 

1-95 

35-54 

8,847 

35-43 

16  i 

1,718 

163 

4,515 

1-90 

35-35 

8,600 

.35-25 

16 

** 

1,718 

163 

4,515 

1-93 

35-35 

8,727 

35-25 

19  j 

" 

1,718 

163 

4,519 

1-89 

35-35 

8,522 

35-27 

19  1 

" 

1,718 

103 

4,519 

1-89 

35-35 

8,524 

35-27 

23.1 

" 

1,718 

163 

4,506 

192 

.35-28 

8,766 

35-19 

23. 
April    1 

*" 

1,718 

163 

4,506 

1-88 

35-28 

8,577 

35-19 

" 

1,718 

163 

4,527 

1-95 

35-38 

8,819 

35-32 

' 

'* 

1,718 

163 

4,527 

1-89 

35-38 

8,572 

35-32 

b 

" 

1,718 

163 

4,495 

1-84 

35-23 

8,263 

.35- 12 

9 

** 

1,718 

171 

4,786 

3  02 

37-08 

14,470 

36-845 

9. 

1,718 

171 

4,786 

2-99 

37-08 

14,325 

36-845 

13. 

.    . 

1,718 

171 

4,905 

3-10 

37-78 

16,174 

37-565 

13 

" 

1,718 

171 

4,905 

3-03 

37-78 

14,838 

37-565 

15. 

1             ■  •! 

1,718 

171 

4,940 

3-02     i  38-00  1 

14.929     1 

37-79 

15. 

1,718  i 

171 

4,940 

3-09     .  .38-00 

15,-260     { 

37-79 

17. 

" 

1,718 

171 

4,961 

2-99     1  38-11 

14,826     1 

37-92 

17 

i 

i 

1,718  1 

171 

4,961 

3-08     i  38-11 

15,284 

37-92 

ii| 


if 
m 

IF 


r 


2.-.f-4 
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DiscHAHiiE  Measvrements  or  West  Bramh  Winnipeg  River  Near  Nokth  Tunnel 

Island,   1!)13  -Continued. 


Dutc. 

KnttinciT. 

Meter 

Nil. 

Width. 

.\rea  uf 
S»Tti(in 

Mean 
Veloeily 

GuiiKe 
Height. 

i 

Diseliarge. 

KeiiiarkM. 

Feet. 

A,,  ft. 

Ft.  per 
See. 

Feet. 

Sc<.-ft. 

GalIKe    ul    Me 
Se.-. 

er 

April  1^ 

.S.  C.  OClrudy 

1.71H 

171 

4,010 

2  •  02 

:i7-s7 

14,a4H 

a7-7a 

IS 

1.71h 

171 

4.010 

2  ".HI 

:17  ■  S7 

14,24j 

a7-7a 

■M 

C.C'.dullowuy. 

1,71» 

171 

4, '.His 

:t(l.l 

:iHio 

l.->,(HJa 

a7-90 

20 

1,71H 

171 

4, 'JON 

:mis 

:wio 

i.-,,ais 

a7-iHj 

■22. 

" 

l,71h 

171 

4, its:! 

:mis 

,lsl4 

i.-,,aao 

as-ii.-. 

•i-2 

- 

1,71>* 

171 

4,WSU 

:M2 

as- 14  1 

l,>„-,4,') 

as-o."> 

•24 

M 

1,71S 

171 

.-i.OlS 

:M4 

as-4s  1 

1.'>,7U1 

as -20.-. 

24. 

» 

1,71S 

171 

ij.Ols 

:mi8 

:iH-4s  ! 

l.-,,440 

as- 20,-. 

27 

» 

1.71S 

171 

.->,017 

.MO 

as -47 

l.-,,.-,o4 

as -20 

27 

- 

1,71S 

171 

.•>,()  17 

:ro7 

as -47 

i.-,,a74 

as -20 

M 

t,71S 

171 

.">,022 

:mi4 

as -47 

l.-,,2'>4 

as -20 

:«t 

1,71S 

171 

.->.022 

2!W 

as -47 

l.'i.lHIK 

as -20 

Mav     4. 

" 

l,71H 

171 

.-).(H>7 

:io7 

as -40 

i.->,a!H) 

as -20 

4 

- 

l,71>^ 

171 

,->,007 

:im 

as -40 

i.->.2a2 

as -20 

^. 

- 

1.71S 

171 

.■>,03:i 

:!02 

as -47 

l.-,,224 

as-ao 

>«. 

.. 

1.71H 

174 

.->,():« 

2>»« 

3H-47 

14.010 

as-ao 

11 

■* 

1.71K 

174 

.'.,021 

:mo 

as -44 

1.-,,S22 

as -2a 

11 

1,71K 

174 

.-1,021 

:Mb 

as -44 

I-,,H.->0 

as -2a 

14 

I.71S 

171 

.Vim 

:M3 

.as -00 

15,771 

as-4i 

14 

1.71H 

174 

.■),041 

:M.-. 

as- 00 

1.5,S<H) 

as-41 

21. 

A.  Firic 

M.S.  Madden. 

l.4(i'.t 

is:i 

.-.,:«« 

4  :u 

40  •.■>!» 

2a,ias 

40-17.-, 

21. 

I".  C.Galloway 

1,41)0 

is:i 

.'i,:{oo 

4  ■  27 

40'tiO 

22,010 

40-  is 

21. 

S.  C.  O'Grady. 
.\.  Galloway. 

1,4()0 

is:t 

.-j,:«>4 

4I.-> 

40 -.57 

22,ia2 

40-17 

2S. 

( '.  C.  C<allowa.\ 

1,71> 

isl 

.-,.2.-.;{ 

:i  ■.->'.) 

ao  s.a 

ls,s,->o 

a»-.->4 

2S 

1.71N 

isl 

5,2.W 

:t-.-.6 

aosa 

1S,71(I 

ao-,-,4 

June     1 

- 

l,71.s 

isl 

.-,,2:1.1 

:!-.Vj 

a!)-7a 

IS,4a7 

ao-4a 

s 

1,7  IS 

ISl 

.VU7 

:i-4:t 

a9-02 

17,010 

.iw-a4 

s 

. 

l,7ls 

ISl 

.->,:n7 

:t-4.t 

ao(>2 

17,(H)4 

ao-a» 

12 

" 

1,71S 

isl 

.-).:»2s 

'    ;Mi0 

ao-7.-. 

1S,S70 

ao-40 

12 

.. 

I.71S 

ISl 

.-,.:i2s 

:t-.-.o 

ao-7.', 

is,a,Mi 

a9'4o 

1") 

- 

1.71S 

.      IM 

.-,,220 

M  •  .->S 

ao-71 

is,saa 

39-41 

!>> 

- 

1.71S 

ISl 

.->!24t> 

'    :i  .-,.-. 

aos2 

is,t>-.i 

ao-.->i 

IS 

- 

1.71N 

isl 

.•,,240 

:t  .-.7 

a<ts2 

ls.71.-. 

39 -.-,1 

■)■> 

.. 

1.7  IS 

isl 

;  .->,2.-i.-, 

:t-7(l 

,10   SS 

io,4a(i 

30 -.-.0 

22 

- 

1,71S 

!     isi 

1    ,->,2.->.-> 

:{-7a 

ao  •  ss 

lO.tMIl 

39 -.-(O 

24 

.. 

,  1.71S 

i     isl 

i    .-,.270 

:<  ■  OS 

40(HI 

10, 17.-. 

30-70 

24 

.. 

;  ;.7is 

isl 

.-).270 

:t  72 

40'INI 

10,0.',0 

30-70 

July     s 

l,:t74 

ISli 

.-,..-,o:i 

4  ■:).-. 

41  ay 

2a,oao 

;          40-03 

s 

- 

l.:{74 

ISO 

,   \:*y.\ 

»-40 

41 -.ao 

24.214 

40-93 

10 

■■ 

l.:<74 

ISC, 

'    .•>,.■,:«) 

4  42 

41-.-,l 

24.441 

U-OS 

10 

.. 

l.:{74 

ISO 

;   .->..-,:to 

4-40 

41   .51 

24,ooa 

41 -OS 

l.S 

- 

l.:{74 

ISO 

1   .-,..-,21 

4  24 

1   41   44 

2a,4ii 

1          41-03 

i:< 

■■ 

1,:174 

ISO 

i   .-,..->2i 

4  •  ;i2 

i   41   44 

2a,s.-.2 

1           41-03 

15 

1,:174 

ISO 

.-.,.-,12 

4  41 

4iao 

24,aoN 

]           40 -OS 

i."i 

- 

l.:t74 

ISO 

.->..->  12 

1  :m 

41  ao 

2(.022 

01  OS 

21 

1  :<74 

ISO 

.-,..-,( Nl 

t:i.-. 

'  41  aa 

2a,02a 

01  01 

21 

l.:i74 

ISO 

.-,,.-,(MI 

4  20 

:  41  aa 

2a„-.oa 

4001 

27 

1,:<74 

:      1S7 

.'.,.-,:io 

4-.-.0 

1  41 -.-,0 

24.024 

i          41-12 

2« 

•■ 

1,:174 

ls7 

.-,„-i:t<t 

4-.-.1 

i  41  .v.! 

24.070 

41    12 

:to 

" 

1  .:i7 1 

l.ss 

,',..->tM> 

4-.-,:i 

!  41  s.-. 

2.-.,212 

41   .-..'. 

:to 

" 

l.:t74 

iss 

.-,,.-,00 

4  ■  .-..1 

41-00 

2.-. 2 12 

41-20 

Au^.     4 

- 

l.:t7» 

iss 

.->,.-,:io 

4  :10 

i  41 -.-.1 

24,140 

4111 

4 

l.:i74 

ISS 

.■,,.•,:«• 

4  4:i 

!   41 -.-,1 

24..->.i7 

41    11 

1 

- 

■  l.;<74 

ISS 

'   .'i..'>;io 

4  :i.-> 

j  41-47 

24.0.-,.! 

41-(Hi 

1 

.• 

1  .:C  I 

ISS 

,->„-,:io 

4  41 

1   41   47 

24.aso 

41   (Mi 

10 

- 

l.:{74 

ls7 

.->,47;t 

1    10 

;  41-10 

22,700 

40-70 

10 

1,:{74 

;      ls7 

,->.47:t 

412 

41    10 

22..-,.'>0 

40-70 

12 

.. 

I.:i74 

.      l.S.-, 

.-..447 

(1)4 

1   40-00 

22,(HMJ 

;         40 ■03 

12 

,  K:i71 

!  s.-, 

;   .->.ii7 

4-!2 

■   40 -0" 

22,442 

4o  i>;s 

14 

- 

1  .:{74 

1S.-I 

!    .->,44.-, 

4-21 

;  41-00 

22,92.-, 

40  02 

14 

" 

1  .:t7 « 

IS.-. 

.-,,44.-. 

4    1,-, 

,   41-1X1 

22..-.0S 

1          40-02 

17 

1 
1 

l.:<74 

1S4 

.'i.41s 

4  07 

i  40H4 

22,0.-,2 

;          40-47 

i 
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Discharge  Measumments  of  West  Branch  Winnipeg  River  Near  North  Tunnel 

Inland,  1915. — Continued. 


Meter 

Area  of 

Mean 

Gauge 

Date. 

Engineer. 

No. 

Width. 

Sertion 

Velocity. 

Height. 

Discharge. 

Remarkn. 

Feet. 

Sq.ft. 

Ft.  per 
■ec. 

Feet. 

8ec.-ft. 

Gauge  at  Meter 
Sec. 

Nov.  25. 

C.  C.  Galloway 

.    1,43:) 

163 

4,567 

1-92 

35-68 

*••!!? 

35-58 

25. 

U 

.    1,435 

163 

4,567 

1-87 

35-68 

8,541 

35-58 

27. 

U 

.    1,435 

163 

4.567 

1-92 

35-66 

8,724 

35-58 

27. 

w 

.    1,435 

163 

4,567 

1-88 

35-66 

8,587 

;}5-58 

30 

» 

.    1,435 

163 

4,561 

1-90 

35-65 

8,266 

35-64 

30. 

- 

.    1,435 

163 

4,561 

188 

35-65 

8,675 

36-54 

Dec.     2. 

" 

.    1,435 

162 

4,506 

1-90 

35-65 

8,675 

36-67 

2, 

- 

.   1,435 

162 

4,56«i 

1-91 

36-65 

8,721 

36-67 

i. 

[ ' 

.    1,435 

162 

4,561 

1-90 

35-62 

8,666 

36-536 

4. 

u 

.    1,435 

162 

4,561 

1-88 

35-62 

8,576 

35-6;v> 

0. 

- 

.   2,019 

162 

4,536 

1-90 

35-49 

8,618 

36-375 

tt. 

•4                                     [ 

.   2,019 

162 

4.536 

1-87 

35-49 

8,482 

36-375 

n 

- 

.   2,019 

162 

4,55t> 

1-96 

35-60 

8,934 

36-62 

11. 

-                                     [    " 

.   2,019 

162 

4,558 

1-93 

.35-60 

8,797 

36-52 

14. 

- 

.   2,019 

162 

4,564 

1-96 

35-65 

8,946 

36-56 

14. 

[ 

.   2,019 

162 

4,564 

1-95 

35-65 

8,900 

36-66 

16. 

•* 

' 

.   2,019 

162 

4,569 

1-95 

35-68 

8,010 

36-69 

16. 

.   2,019 

162 

4,569 

1-94 

35-68 

8,864 

3o  69 

20. 

t* 

.   2,019 

162 

4,560 

1-94 

35-60 

8,846 

36-63 

20. 

•i 

2,019 

162 

4,560 

1-90 

35-60 

8,663 

36-53 

23. 

- 

2,019 

162 

4,574 

1-97 

35-72 

9,011 

36-62 

2.1. 

' 

2,019 

162 

4,574 

1-91 

35-72 

8,736 

35-62 

PKOGKESS   REF       r  of   THE  MAMTOHA    HYDHOMETHl^  SCHVEr  37 

8KSSI0NAL   PAPtR   No. 

Daily  Gauoi  Height  and  Diw  hahol  ok  West  Dk.\m  h  Winnipeg  Riveh  Xear  Nohth 

Tunnel  Island,  for  KtliV 

^ |Dniina«e  »re«  aH,40Q  »qu»»  ini|.-».|      


Day. 


1 

a 
a 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

31 
23 
23 
24 
25 

26 
27 
28 
29 
:« 
11 


1 
2 
3 
4 

5 

6 
7 

9 
lU 

11 
12 
13 
14 
13 

16 
17 

IS 
!H 
2U 


-'3 
24 

Jo 


27 
28 
29 
30 
31 


January. 


Gauss 
Heiiht. 


Feet. 

25  48 
35  48 
3«>  52 
35  45 
35  61 

35  66 
35  71 
35  75 
35  76 
35  62 

35  53 
35  70 
35  75 
35  79 
35  79 

35  80 
35  62 
35  56 
35  76 
35  81 

35  84 
35  83 
35  83 
35  66 
35  62 

35  82 
35  84 
35  86 
35  87 
35  86 
35  «7 


Dif 
charge. 


See. ft 
8.100 
8,200 
8.050 
8.700 
9,075 

9,225 
9.325 
9.300 
9.275 
8.400 

8.800 
9,300 

»,:«5 

9.375 
U.375 

9..350 
8.400 
8.800 
9.325 
9.450 

9.500 
9.525 
9.500 
8,600 
9,000 

9.375 
9,450 
9,525 
9.550 
9.575 

s.;«x)| 


Kfhruary. 


Uau« 
Heigbt 


Fe«t. 
35  61 
35  78 
35  82 
35  82 
35  84 

35  < 

36  I 
35  6,i 
35  81 
35-82 

35  85 
35  85 
35  85 
35  65 
35  62 

35  83 

35  84 
35  85 
3.>  88 
35  84 

35  67 
35  00 
35  80 
35  83 
35  85 

35  86 
35-86 
35  64 


Dia- 
chart*. 


Mtirch. 


Sec  ft 
8.750 
9.275 
9.300 
9,300 
9,300 

9.275 
8.175 
8.900 
9.300 
9,375 

9.475 
9,475 
9,475 
8.700 
8.500 

8.725 
9.000 
9.300 
9.,iS0 
U.tWO 

8,600 
9,100 
9.725 
9,800 
9.800 

9.800 
9.775 
8.7.i0 


Gauge 
Height 


FM-t. 

35  56 
35  74 
35  75 
35  70 
35  77 

35  77 
35  61 
35  51 
35  72 
35  76 

35-60 
35  53 
35  .W 
35  34 
35  30 

35  35 
33  ;« 
35  33 
35  34 
35  35 

35  22 
35  18 
35  26 
35  31 
35  35 

35  38 
35  3N 
.35  24 
35  29 
35-50 
.15  ,53 


Dii- 
charg«. 


Sec  ft 
9.000 
9.450 
9,450 
9,450 
9,300 

!l.2.iO 
8,.V)0 
8,850 
9.230 
9.250 

8.750 
8,7.V) 
8,700 
8,20(1 
8,,iOII 

.^,6.50 
8,«50 
8,.i50 
8,.W0 
8..V)0 

8.0.T0 
8.230 
8.700 
8.700 
8.700 

S.700 
S.700 
8.150 
8,6.'i0 
9.300 
8.900 


April 


May. 


Gauge 
Height. 


Feet 
.35  41 
35  .34 
35  35 
35  24 
33  17 

35  20 

35  29 
.35  96 

36  91 

37  32 

37  38 
37  .W 
.37  74 
37  86 

37  95 

38  03 
.38  IK) 
37  96 

37  94 

38  15 

38  18 
38  24 
38  3.3 
38  44 
38  28 

38  24 
38  42 
38  46 
38  48 
38  49 


Uia- 
charge. 


See.  ft. 
8,730 
8.500 
8.520 
8.050 
8.200 

8.280 
10.000 
13.000 
14.000 
14.500 

13.800 
14.780 
14.960 
15.020 
15.050 

15.070 
15.040 
14.280 
15.000 
13.180 

15.350 
15,440 
15,580 
15,620 
14.600 

15.220 
15.300 
15,350 
13,400 
15.300 


Gauite 
Height 


Feat. 
38  47 
38  42 
38  20 

38  :« 

38  41 

.18  04 
38  .M 
38  50 
38  36 
38  28 

38  43 

38  53 

:«  .v* 
;i8-ti2 

38  61 

3S  41 

38  40 

39  03 

39  70 

40  28 

40  54 
40  35 
39  94 

.39  80 
39  82 

39  82 
39  84 
39  82 
39  81 
39  67 
39  65 


Dis- 
charge. 


Sec.  ft 
15.100 
14.480 
15.110 
15.170 
15.190 

13.210 
15.215 
15.200 
14.490 
15.315 

15.710 
15.790 
1.5.835 
15.850 
13.840 

14.980 
16,100 
19,200 
21.910 
23.815 

22.760 
21,000 
19,600 
19.780 
19.390 

19.080 
18.900 
18.740 
18.500 
17.590 
18.410 


June. 


Gauge 
Height 


Feet. 
39-71 
39  72 
30  69 

39  67 
39.63 

39  56 
;I9  ,15 
39  62 
39.69 
39  75 

39  75 
39-73 
39  59 
39  61 
39  69 

39  72 
39  74 
39  77 
39  77 
.19  70 

39  76 
39  90 

39  99 

40  01 
40  05 

40  02 

39  99 

40  09 
40-35 
40-67 


Di>- 
rharge. 


.See.  ft. 
18,450 
18,400 
18,306 
18.115 
17,860 

17.400 
18,080 
17,910 
18,340 
18.500 

18,616 
18.606 
17.960 
18,605 
18,840 

18,835 
18.816 
18,890 
19,380 
18,810 

19.410 
19.540 
19.560 
19.500 
19.2.56 

19.200 
18,960 
19,400 
20,430 
21,300 


July. 


40  92 

40  08 

41  09 
41  00 
41  17 

41  20 
41  29 
41-40 
41  45 
41  48 

41  40 

41  36 

41  44 

41  41 

41  40 

41  39 
41  37 
41  28 
41  26 
41  38 

41  33 
41  31 
41  29 
41  27 
41  37 

11  45 
41  57 
41  65 
41  60 
41  68 
41  65 


22.500 
23.1U0 
23,595 
23,515 
23,790 

23,905 
24.000 
24,080 
24,440 
24.335 

23.905 
24.145 
24.160 
24.140 
24.100 

24,190 
24.105 
23.493 
23.810 
23,750 

23.780 
23.675 
23,610 
23.995 
23.815 

it.iim 

24.960 
25,245 
25,300 
35,220 
24.700 


AuKUf^t. 


41  33 
41  47 
41  56 
41-53 
4151 

41  49 
41  47 
41-38 
41  30 
41  14 

41  04 

40  99 
40-97 
40  98 
40  89 

40  79 
40  83 
40-79 
40  74 
40  56 

39  91 
39  07 
38  66 
38-35 
38  02 

37  3H 
37  41 
37  24 
37  OV 
37  OJ 
36  P8 


23.715 
24,290 
24.340 
24.350 
24.260 

24.235 
24.215 
23.350 
24.100 
22.640 

22.310 
22.190 
22.483 
24.755 
22.105 

22.300 
22.180 
21,300 
20.000 
17,000 

14,000 
13,490 
13,590 
13.400 
13,200 

11,330 
11,490 
11.405 

ii.:ioo 

11,345 
11.380 


S«'ptember. 


37  00 
37  09 
37  10 
37  05 
36-94 

36  78 
36  93 
.36  97 
30  96 
30  97 

36  94 
36  78 
36  70 
36  84 
3U  92 

36.93 
36  93 
.36  93 
36  75 
36  66 

36  77 
36  86 
36  88 
36  85 
36  89 

36  71 
36  63 
36  84 
36  88 
36  73 


12.010 
12.320 
12.3.50 
12.360 
11,490 

11,985 
12.080 
12.045 
11.990 
11.010 

11,000 
10.890 
11.500 
11.695 
11.860 

11.913 
11.803 
11.400 
10.510 
11,403 

11,600 
11,795 
11.710 
11.655 
11.605 

10.390 
11.510 
11.590 
11,500 
11.000 


( vtober. 


36  30 

36  16 

33  83 

33  62 

35  H4 

.35  91 
35  87 
3.3-85 
33  84 
33  02 

3.')  ,V> 

35  69 

35  73 

33  74 

33  74 

33  73 
33  52 
35  31 
33  61 
33  61 

33  62 
35  64 
33  66 
33  63 
35  69 

3,'>  69 
35  69 
35  70 
33  71 
35  71 
35  67 


10.205 
9,260 
8,300 
9,115 
9.205 

9.200 
9,195 
9.190 
9.205 
8.305 

9.000 
9.120 
9.130 
9.160 
9.130 

8.980 
8.215 
9.010 
9.140 
9.105 

8.950 
8.840 
8.715 
8.745 
8,800 

8,450 1 
8,550 
8.650 
8.740 
8.760 
8.795 


Noveniljer. 


35  65 
35  63 
-33  64 
33  66 
33  66 

33  65 
35  b;) 
33  t;4 
35  69 
35  72 

35  71 
35  70 
35-67 
35  65 
35  69 

35  71 
35  72 
35  73 
33  73 
35  72 

35  69 
35  69 
35  69 
35  67 
35  67 

35  67 
35  65 
35  62 
35  63 
35  65 


Note.— Gauge  height;  are  those  read  at  the  Keewatiu  River  Bridge  gauge 


8.640 
8.680 
8.700 
8.590 
8.815 

8,770 
8.600 
8.685 
8.760 
9.100 

9,120 
9.160 
8,980 
8.730 
8.790 

8,760 
8.790 
8.770 
8.690 
8.590 

8.500 
8,570 
8,480 
8.515 
8.630 


December. 


35  67 
35  66 
35  67 
35  63 
35  37 

35  28 
35  51 
35-51 
35  49 
35-53 

35  60 
.(5-57 
33  60 
35  67 
35  60 

35  73 
35  77 
35  77 
35  70 
35  66 

35  73 
35  74 
35  74 
33  69 
35  42 


8.715 

35  15 

8,660 

35  45 

8,520 

35  59 

8,590 

35  64 

8,605 

35  73 

35  74 

8.680 
8.690 
8.675 
8.615 
8.050 

8.445 
8.530 
8,525 
8,556 
8,700 

8.845 
8.890 
8.906 
8.910 
8,905 

8.890 
8.880 
8.830 
8.735 
8.760 

8.820 
8.835 
8.855 
8.850 
7,910 

8,375 
8,605 
8,800 
8,830 
8,860 
8,890 


rm 

^-^ 

fM 

m 

IW 

iR 

Im 

ihi 

Sim 

ti.'. 
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OKPAHTMhWT  OF   THE   ISTKHIOR 


7  QEORQE  V,  A.  1*17 

Monthly  DiscHAmiE  of  West  Branch  Winvipeji  Riveh  Xkak  North  Tinnei,  Island 

>-<>H  1015. 
[Drainage  arra  26,4()()  iM|uari>  niili'5<.| 


MONTH 


January .    . 
Februarj  . . 
Marrii    . 
April 
May 

Junr 

July 
August . 
SeptenibtT. 
October.  . 
November 
DtTenibiT . 


The  Year 


DiKI'HAKOK  IN  SecONU-KkKT. 


Mtixiiimiii.i  Mininiuiii.       Mean. 


Per 

«|iiare 

mile. 


H,575 

.S,0.')0 

U,8(X) 

MT.'-' 

9,,'iOO 

S,15<l 

15,62(1 

h,0.50 

2;j>15 

14,4M) 

21,300 

17,400 

25,300 

22„500 

24,7.Vi 

11,300 

12,3«) 

10,390 

10,205 

8,215 

U,ltiO 

8,4S0 

»,9I0 

7,910 

25,300 


7,910 


9,000 

9,21s 

K,790 

13,438 

17,.3H5 

18,840 

24,072 

19,112 

11,059 

8.941 

8,717 

S,70<l 

13,102  I 


Ri'H-Orr. 


Depth  in 

inehps  on 

Drainage 

Area. 


lot  111  in  arre- 
feet. 


I 


557,400 

511,900 

.540,500 

79t»,70O 

1,009,,'iOO 

1,267,400 

1,480,100 

1.175,100 

»>93,700 

.>49,800 

518,700 

.'.34,900 


9.698,700 


NoTE^Di.wharKe  per  Mjuare  mile  anil  run-nff  depth  in  inches  omitted.     The  ontlet  is  one  of 
leveral  from  thi'  Lake  of  the  Woods. 


/•HtMiHKXS   HKI'OHT   OF    THU    .M.WITOIt.i    HYIHIOM HTHK     St  HVKY  30 

SESSIONAL   PAPER   No.  2Bf 


COMIIINKI)    DiSdIAIKiK   OK    \Vl\Ml'K(i    HlNKII    Hki.iiW    I.AKK    OK   THK    WooDN   OtTI.KTS 

lit  I.'). 


ll>rHini»||y  iiriji  itl.4<IU  wiiiiifi-   imli-.  | 


KOIt 


40 


itKi'.iHT.\tK\r  tn-  rut  istkkuih 


7  OIOKQt  V.  A.  1117 
CoMBiNKD  Monthly  DiMHARiiK  or  Winmpeu  Uivek  Heutw  Lake  of  thk  Woodh 

OtTI.KTi*,   FOR    1915. 
lUrainace  araa  2tt,4UO  »qu«rc  iiiilf».| 


UUCHARlil  IN  riECUNU-FECT. 


Uin-Ok. 


MONTH 


Urpth  111   I 
!  Maximum     Miiiiinuni.       Mean.  xiuun-         inclica  u(  jTutuI  in  itrrc- 

iiiili'.  Drainage  i  (rat. 

I  Arcii.      ; 


Jaouar)- .  . 
Fabniao'  • 
March .      . . 
April.  .      . 
May 
June 
July. 
August 
September 
October .  . 
November. 
Decern  l>cr . 


10,777 
lU.UlU 
10,615 
ltl,70a 
l'4,7a2 
■.>J,240 
20,270 
25,502 
13,02» 
11,. 150 
10,541 
10.480 


»t,M3  I 

.H,oo:i  I 

»,724 

s,o«;i 

15,125 

1H,080  I 

23.220  i 

11,U30  j 

11,058  i 

8,947  1 

U,JA4  1 

8,079  I 


10,105 
10,2.15 

u,u;i2 

14,377 
18,281 
19,604 
21,939 
19,803 
12,519 
10,194 
10,077 
10.030 


0383 
0-388 
0-305 
0-545 
0-092 
0-745 
U-W5 
0-752 
U-474 
0-380 
0-382 
0-3S0 


0-442 
0-404 
0-421 
0-U08 
0-798 
0-831 
1-090 
0-807 
0-529 
0-445 
0-430 
0-438 


621,300 

508,400 

592,300 

855,500 

1,124,100 

1,170,100 

1,533,400 

1,221,400 

744,900 

626,800 

599,600 

616,700 


The  Year 


26,276 


8,679 


14,100 


0-.>30 


■299 


10,274,500 


DlSCHARO£    MeASI  RKMKNTS    OF    WlNMPEU     RiVEU    AT    CONTROL    No.     1,     1915. 


Date. 


May  18 
19 
20 


Engineer. 


Meter        ,i    j.u      i    Areu  of  Mean  Uauge     i     ,-.     , 

Width      I   sertion        Vel.ieitv     1    Hei.hi     I     Olscharge. 


C.  C.  Mcl-eniian 
T.  J.  Moore. 


No. 


1,814 

1.M4 
1,467 


tion.    :    Veloeity.    |    Height. 


FiH-t . 


Sn.  ft.     !Ft.  |)>'r  see        Feet. 


Ser.-ft. 


219  1,690 

219  1.814 

228       i       1,914 


0-84        1  38-40  l,4Hi 

1    22        '  39-04  2.-20.'. 

1-27        j  :W-.jO  ;  2.4.38 

I  i 


Discharge  Me.\8URE.\ients  of  C'o.ntrdl  No.  3  \t  Lak.k  of  the  W'ouds  Oltlet.s,  1915. 


Date. 


Engini-er. 


*l?«"   '    Width. 


May  19  M.  S   Mad.lt-n 

19  i 

20  A.  Hirie. 


1.469 
1.4t>!l 
1.93".t 


KlM-t 

li,>>  ■ .-) 
liH-."l 
t>.S-.'l 


.\rea  of 
Section. 


Mean 
Velot-it)'. 


.S|     t'l.         I't.    [mT  M'C 


Uauge 
Height. 


I'-eel . 


Diseharge. 


-fl. 


M'.t 


4  l^^        '  1.039-42   '         it.O.J:) 
I  9(1        j  1,039-42  j         3, ■-'27 

:,:i>~      I  1,039- 7s  1       :i,tKMi 


Dl8<  HARGE   MeASLREMENTS  OF  Co.NTROL  No.  4  AT    I.AKE  OF  THE  WoODS    OUTLETS,    1915. 


Date. 


Engineer. 


Meter 

No. 


Width.    !  i 


Area  of 


Seetion. 


Mean 
Velocity. 


(jauge 
Height. 


Mav  19        'A.  Pirie 

19.     : 

20         j 


1,939 
1,939 
1,939 


Feet       i     .Sq.lt.     jFt,  perscc 


Feet 


Discharge. 


146     I      2,218 

146  i      2,218 

147  2,308 


4-73  11,039-35 
4-80  :  1,039  28 
5-12         1,039-82 

I 


Sec.-lt, 

10,55;i 
10,640 
11,811 


l-MlOHhSS    HKhOHT  Of   THK  MASIIOHA    HYhHnMh:rHlr   s(  HSKY  41 

MttlONAL   PAPER   No.  2Sf 

DiKHABUt  MEAHfKtMENTO  or  CoNTHOI.  X.>.  5  AT   I.AKK  ..K  THE   \Vu«.DH  (h  TI.ETH,  l»15. 
D«t«. 


May  111        I 
M        I 


Engini^r. 


M.  S.  Mtt,|,l,.n 


Mftcr. 
No. 


1.400 
l,4U0 


Width. 


Keet. 


M5 
150 


Are*  o( 
Hwtion. 


s.|.  n. 

1,B,M 
2,121 


Mean 

Velocity. 


t't.  ptT  »ec 

3-.W 
a -72 


HriX.   i    Di«li«w. 


Fpf't 


1,U3U'32 


.S#r..ft 

tl.94.'> 

7,HHI» 


WINNIPEG  RIVER  AND  TRIBUTARIES. 

VVI.N'NIPFXJ   HIVKH. 

.h„  TZ  ^^T''**"  "''■'  "  ""i'  "f  'he  moHt  importunt  in  thr  province  of  Muuitobu.  f..rini.,K 
the  source  of  a  power  8U,.ply  or  the  e.ty  of  \Vinnipi.K.      It  joi„H  I.,k,.  of  the  Wo.kIs  to  lake 

^r  '^  T^  '"  f.  '^"ir'':  ^^T"^"""-  '^'"'  •'■■""">«-  "'•^•"  "f «»".  river  is  M.aOO  square 
S.^  d^^l  ilth T?-  ^^\ '""''?  ^^"^  "."  '*"■  •^haracteri.ties  of  the  Laurentian  fom.ation, 
ben.K  .lott«l  w.th  lakes,  poiu  «  an.l  n.uskeRs.  A  consi.lcrable  ,K,rtion  of  th.-  basin  i.  eon.- 
pom.1  of  lake  area«  the  «ze  of  which  ran^e  Ixtwc-n  a  few  square  n.iles  up  to  1,.500  H<,uure 
miles  the  latter  bein^  the  surface  area  of  the  I^ke  of  the  Woods.  The  countr^  drained  is 
rough  and  more  or  less  timbered.  The  upper  part  of  the  area  has  b..n  lunitx>r.sl  to  u 
considerable  extent  ami  still  aflfonls  a  field  for  such  industry-. 

The  nver  itself  is  of  considerable  proportions,  and  its  characteristics  are  lake-like 
expanse*  joined  by  short  stretches  of  swift  water  or  falls.  On  account  of  these  features 
splendid  opportunity  is  offered  for  the  development  of  water  power.  At  t  he  pi^nt  ti^ 
i^t^Pn^H^H  "'^"  "^  'i!"**^  POHsibilities  in  two  cases,  and  developn.en'trTre  to  1^ 

i  ,„JT»J  K"'''*^T''*'r'^r^^^'"'"'^^«^''''  *  ™»ni"Pallv  own^  and  operated 
plant,  and  on  the  I'mawa  Channel  whei«  the  plant  of  the  Winnipeg  Kleetric  ItailwarCom- 
pany  is  .n  operation  A  numln-r  of  other  sites  are  capable  of  economic  development  and  it 
has  lK>en  estimated  that  a  total  output  of  approximately  420.000  continuous  24  hou  ho«i 
power  18  available  from  this  river  within  the  province  of  Manitoba  from  the  regulated  riv^ 
,li«c..i™?r^"r'''  .1^^  "nP«rtance  of  this  river  a  number  of  stations  at  which  records  of 
discharge  have  been  obtained  have  Ix-en  established.    Thev  are  a.,  follows  - 

1.  Ihe  Dalles. 

2.  Throat  Kapids. 
:{.     Minaki. 

4.  Whitedog  Rapids. 
•">.    Slave  Fails. 

•i.    Otter  Falls. 

".    Pinawa  Channel. 

5.  Grand  du  Bonnet  Falls. 

,'uni^JT''?^  these  points  cont;nuou.s  disclmrK..s  are  n.,t  available,  the  recor.l.  Ix-ing 
'  ontmed  to  a  few  isolated  meterings. 

TRIBUTAIUE-H. 

h.viJi'fnrlho'''"'"!  "^^i;'""  ^^?,'"?^P*^8  "^«'  *'^"'  «-ith  one  exception,  of  minor  importance. 

.  oSe  o  Ontin  tT*!^  '"'"';  ^"t^."°K  the  Winnipeg  from  the  north  just  within  the 
i:.  i„h  ■!v  %1n  '  °*^l'  tnbutanes  of  the  Winnipeg  river  are  the  Whiteshell  river 
nli  ch  cn/rrH  iL"^f  "'I  '^  ^^^  o '''-'"'''""  '''^^"'"^'  ^""''■"  "^  •'^'*^  ^''^^'  '^e  Whitemouth 
Honnei  '  ''*'''  '"P"'*'  """^  ^'"'  ^'"^  "'"  '"^''^  ««««  '"'«  ^ac  du 

.li-h?r,J'XSS'  '^'  ^^'*^*^'"«"^''   '-^   '^'  ""'>•   «'-   f-  «Weh   daily   records   of 
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WINMIM.c;  HIVi;i{    \T  MINAKI. 


tiiKroitv 


7  GXOftOe   V.    A     1917 


'riic  «tiitii>ii  \vn«  i'>tiilili.'Hlii'il  liv  <■.  (>  Alien  on  S'IiIciiiIht  '_'M,  1(M;{.  Ijitcr  it  wa» 
iiliaiKliiiifil  for  tlir  WhittHJoK  ^liiliitii.  ilitliniitv  U'iiiK  <'X|i<'rit'iii't'i|  in  oixTHtiiik.  th)>  station 
nntlfr  winter  ('oiiilitioii!<. 


I.dl   MIOS    (iK    kK( HON. 


The  w'ction  ir*  liH'utril  on  tlir  diiwiislrrani  sidf  of  ilic  (l.T.!',  Itailway  Itridm'  'j  mile 
•  ant  of  tlif  Minuki  station  ami  '4  mile  <  low  list  ream  from  tin-  llolnt  Point  llotrl.  The  I. P. 
ix  marki-il  liy  tliri'*'  ^pikcn  ilrivrn  in  the  Kiiard  rail  at  the  wift  tiid  of  the  bridge  on  the  down- 
stroam  ^\iU'. 


IIKIIiltUH    A\  All.Alll.K. 


A  fhiily  Kuune  h«'iKht  reeord  ha^*  Ix-eii  kept  xinec  Sptemlwr  .M.  l!)i:i.  A  iiuinU'r  of 
ineterinns  have  \Hfu  taken  hut  then'  i.s  not  .tuffieient  data  to  eonstriiet  a  rutins  curve  Htr  the 
station. 


DnAINA(iK    AttKA. 


The  drainaife  area  above  Minaki  is  27,000  siiuare  mile? 


A  vertical  staff  gauge  t">  feet  long  is  fastened  to  a  plank  w  liieli  is  spiked  to  erib  work  a 
the  eiu-t  end  of  the  bridge  and  is  30  fi-et  downstream  from  the  section  It  is  referred  to  thre<' 
B.M.'s  set  to  W.P.S.  datum. 

1  HANNKI.. 

It  is  Straight  for  500 feet  alM)ve  the  station  and  1,000 feet  below.  The  channel  is  divide<l 
by  u  pier  of  the  bridge  which  stands  in  the  river  about  65  fe«'t  from  the  ea.st  shore.  The 
stream  Is  moderutely  swift  but  the  IhiI  of  the  .stream  is  not  liable  to  shift.  It  is  confined  to 
the  two  channels  under  all  stages. 


DISCHARCJK    MEASUKKMESTS. 

They  are  made  from  the  bridge  deck,  the  intervals  Iwing  mark  d  on  the  (ruard  rail. 


ACCURACY. 


The  channel  foniis  a  connecting  link  or  strait  between  two  lake-like  exiKinses;  on  thi- 
account  the  discharge  do**  not  always  bear  the  same  relation  to  gauge  heights,  the  ponding 
effect  below  lieing  noticeable.     A  discharge  curve  for  the  station  has  not  been  constructed 
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uHrriiiMK,  K\i.i>.  Nuinii  and  sui  th  ciiwMii.s 


iii>r<mv. 


n-fHlM  ""'"""  "*''  '""^■'''' "l*<'-'''""  W^'^imatrly  KM)  fiTt  a.i.l  a  nU.I..  station 


\v.i."'i  "H"!!  ■■*■  ""V ",'■'■*'''*'  '■""■''■'  ""•'""  ""^  '•«l"l>li-l..-<l  "M  tlir  North  rhun,,.'! 
W  l.llr.l.H?  fall.,  ,i„...  wl.i.h  .lat.-  thi.  station  h.  .  Inm.,,  in  o,H.rati„n. 


of 


I.IMATION    or    >K(TI<>\. 

The.  MTtion  oi.  tl...  SMith  .Imam-I  i«  Icat.-tl  aU>ut  !»00  f.^-t  uU.v..  thr  «.,on.l  fall,  an.l  is 
.•a,h«  o.th.T  hy  <•«.,...  and  a  short  ,,orta«,.  at  th-  first  falls  or  l.v  th.-  roa.l  an.l  trail  on    1  ' 
larg,.  .slami   l,.„,l,n«  from  thr  H.H.  Co.  okl  warWious,.  „t  th.  hca.l  of  ,ho  first  falls 

•I  P  ■•  Hith  whiu''',l^rnr    '''''''■  '""'""'  ""  "'"  ""■''  "'  ""■  '"""  "'  '^^  •"*■'■'  "'"'  '"»^'"^' 

falL-^ThTi'p"  ""  *'';^'"'"'  chanml  is  U-at.-.!  aln.ut  JO  f.^ot  aU.v,-  th-  hnul  of  th-  first 
lalt.      1  h.-  I.I  .  IS  a  wh.tJ-  arrow  |mint«l  on  thr  soli.l  rock  on  thr  riRht  l.ank  of  th.-  .hann.'l. 


I(K(  OKI).-.    AV.ML.VHI.K. 

r  f  '''Y/''";'""""*"  ""'a-^»7;nM.nts  w.-r.-  tak.u  -intr  th..  ..stablishnu-nt  of  the  statioas  an.l  ar<- 
r  f.rn^  to  the  Raugo  at  M.naki  which  ha..  k..n  o,x-rato.l  since  S.pte„.l..r  24  91^  all v 
-ImrharKe  records  are  available  since  that  ,iat...  Th..  .lis..harKc.,  Lf  th.^e  stat  ons  must  £ 
'"n.l..n,.|  to  pve  the  t.,tal  .lischarKc  of  the  \Vin..i,K.K  riv.r  at  that  ,K,inT 


1^ 


DRAI.\.\.1K     \RK\. 

The  ilrainage  ana  above  the  s«.ction  is  ^T.rm  .M,uar..  mii..s. 


stytT  i£aui£e  lK)itc<l  to  the  rock  on  the  left 


The  KBUfte  on  the  South  .hannel  ii  a  v.rtical 
t'fink,  eighty  fwt  Ix-low  the  section;  it  reads  .lire<t 

>lK.u?fortJf^Ji"'/  "^"T^  "  '^''*'™'  '^  «''"«*'  '"^  ''"'^^'^l  '"  '^"'  ^^^k  on  the  right  bank 

.-  .he"heXf*,?  '^1^;.*  "^J"?  ^^■''»'";=^'"K"  "•■«i'"''^  «ith  Panted  r,.cord.  wa.  set  in  plac- 
'he  head  of  these  falLs  and  the  records  as  obtain..!  by  this  r..gister  are  available. 


& 
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(HAX.NKL. 

The  South  channel  is  approximately  400  feet  wide  and  is  coniposeil  of  ro<'k  and  not 
subject  to  shifting,  the  control  for  the  section  Ix'inn  the  crest  of  the  falls  !KM)  feet  Ix-low. 
The  banks  are  high  enough  to  ensure  that  under  flo<Kl  conditions  no  overflow  will  occur. 
The  channel  is  straight  and  free  from  etldies  under  nearly  all  conditions. 

The  North  channel  is  much  narrower.  It  is  also  coin|)08ed  of  clav  and  solid  rock  and 
free  from  likelihootl  of  shifting,  the  control  U'ing  oO  fe«-t  Inflow.  The  channel  is  straight 
both  above  and  Ik-Iow  the  si'ction  for  a  sufficient  distance  to  ensure  freedom  from  eddies. 

DISCHAHOK    MEASUREMENTS. 

Sufficient  meterings  have  been  made  to  define  the  discharge  curve  over  a  range  of  3'0 
feet.  Forty-six  in  all  have  Ixn-n  taken  on  the  North  channel,  while  thirty-five  have  been 
taken  on  the  South  channel. 

ACCURACir. 

The  discharge  curve  is  well  defined  between  gauge  heights  1033  and  1036  W.P.S 
datum;  above  and  below  those  heights  the  curve  is  only  fairly  well  defined. 


W.NNiPEO  Hiveh-Wh.tkdoo  Kai.i.«-T.mbkr  S.  pport  for  Xvtouk-^Igk^oI'^^''''^- 
Dl.Si  HARHE  MeASIREMENTS  OK  \VlN.NlPE(i  RlVER  NeaR  \VniTEDfK}  FaI.LS,  NoRTH  Ch^NNEI 

191.-). 


Date 


2'* 

Iiiiii'     4 


KiigiiuTr. 


I  Meter 
I    No. 


S.  C.  (I(il;i,lv. 


\uL-     l.<   I   W.  .)    Iiiliin.l. 
1!» 


I.71.H 
1.71H 

l,7ls 

I.IW'I  ] 


Wiillli. 


Ki-et. 

46 
41 


i.atu  I      41 


Area  of 

Mean 
Vi'loi-ity 

(illlIKO 

Hoinht. 

niseliargi'. 

ReinarkH. 

.S,.  fi. 

Kt.  |x-r 

Fret. 

S«T.-ft. 

L'OT 

IWI 

.■«-94 

.■19.1 

l'U7 

1ST 

.12  iM 

;is7 

:no 

.■r-.'!» 

.•«-27 

1,020 

Aiitisiitativ  GnURf. 

:<4T 

:<'()<• 

;«i  i:< 

1.2M 

l.o:«».-> 

:»1« 

:)..-,.-. 

.'<j'90 

1,121 

1  WIS -79 

y\ 
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Daily  Gauge  Height  and  Discharge  ok  Winnipeg  River  Near  North  Channei., 
Whitedoo  Falls,  for  1915. 

IDntilUMB'  »rpa  27. .VK)  <qiisre  milfg.l 


January'. 

Fohruary. 

March. 

1 

April. 

May. 

June. 

Day 

(iUUfCC 

Hcixht. 

Dis- 
charge. 

UauK'< 
Height. 

Dis- 
charge. 

(iauge 
Height. 

Dis- 
charge. 

<  iaugr 
Height. 

Di^ 

charge. 

Ciauge 
Height. 

I>ia- 

charge. 

Gauge 
Ueii&t. 

Dis- 
charge. 

Fci't . 

.See.  (t. 

Feet. 

Sec.  ft. 

Feet. 

Ser   ft. 

Feet. 

Sec.  ft. 

Feet. 

.Sec  It. 

Feet. 
35  .39 
35  37 
33  38 
35  37 
35  37 

35  43 
35  33 
35  29 
33  34 
35  3b 

35-43 
35  38 
35  37 
35  32 
35  37 

35  34 
33  39 
33  41 
35  39 
35  39 

35  42 
35  41 
35  44 
33  46 
35  49 

35  52 
35  42 
35  46 
35  49 
33  52 

Sec.  ft 
••95 

2 

vm^ 

(193 

4 
5 

t> 
7 

!»90 
990 

i.uon 

979 

IHiS 

U 

flS2 

987 

11 
12 

1,00)1 
993 
990 

14 

97li 

15 

16 
17 
18 
19 

990 

982 

995 

M  tW 

34  98 

35  34 

.35  42 
3.5  47 
35  47 

.35  49 

33  48 

35  46 
33  4« 
.35  4« 
35  43 
35  45 
.to  44 

798 
885 
082 

1,003 
1.017 
1,017 
1.022 
1.02U 

1.014 
1,U14 
1,014 
1,011 
1.011 
1,009 

1,001 

995 

993 

21 

1,00.3 

;{9U 

1.001 

23 

1,009 

24 
25 

26 
27 

1,011 
1.022 

1,030 
1.003 

28 
29 
3U 
31 

■;;:--|  ;:::: 

1.014 
1.02? 
l.OdU 

!          July. 

August. 

S'ptcmlMT. 

m-tolxr. 

Novc 

ruber. 

December. 

1 

:i3  58 

l,(H7 

36  46 

1.284 

.14  85   1 

849 

33  .53 

498 

32  97 

35I 

32  98 

335 

2 

35  71 

1,082 

36  43 

1,276 

34  69 

806 

33  49 

487 

32  96 

330 

32  99 

337 

3 

35  92 

i.i:i8 

36  41 

1,271 

34  16 

744 

33   45 

477 

32  96 

3.50 

32  99 

3.57 

4 

35  94 

1.144 

,36  40 

1.268 

34  25 

687 

33  38 

4.59 

32  96 

350 

32  99 

5 

36  00   ! 

1.160 

36  40 

1.268 

:m-20 

674 

33  34 

448 

32  95 

347 

32  96 

330 

ti 

36  21    i 

1.217 

36  38 

1.263 

33  76 

."..iS 

33  25 

423 

32  96 

3.-1O 

32  94 

344 

7 

36  41    . 

1,271 

3I>  36 

I,2.i7 

33  78 

.i63 

33   19 

409 

32  99 

3.57 

32  93 

:*42 

s 

36  4I'> 

1.2,S4 

36  32 

1,246 

33  M 

571 

33   16 

402 

33  03 

368 

32  92 

;»39 

•1 

36  34 

1 .252 

36  2H 

1.236 

33  tie, 

532 

33    12 

391 

33  06 

376 

32  91 

337 

10 

36  26   j 

1.2:IU 

36   16 

1.-1)3 

33  (ili 

.■>:12 

33  09 

383 

33  08 

381 

.12  92 

339 

1 1 

3li  :io  ! 

1.211 

36   14 

1.198 

33  66 

,■.32 

33  (15 

373 

33   10 

386 

32  93 

.142 

12 

36  34   ' 

1 ,2.-)2 

36   13 

1.195 

33  (ili 

.-.32 

33  04 

370 

33  119 

38;j 

32  93 

:I42 

13 

36  37   1 

1.260 

36  0<i 

1.176 

33  66 

.5:12 

33  04 

370 

33  07 

378 

32  94 

344 

14 

3«)  37   i 

1.260 

38  04 

1,171 

33  63 

524 

33  IW 

368 

:w  06 

376 

32  94 

344 

15 

36  36   : 

1.2.-)7 

36  04 

1.171 

33  63 

524 

33  02 

365 

33  05 

373 

32  95 

347 

16 

36  38 

1.2tW 

36  (M 

1.171 

33  (W 

52-t 

33  02 

365 

.33  (11 

370 

32  98 

.3."i.-i 

17 

36  34 

1,252 

36  02 

1.165 

33  li:t 

524 

33  01 

.H« 

.33  03 

368 

32  99 

3.57 

18 

36  33   > 

1.249 

36  ()2 

1,165 

33  63 

524 

32  99 

3.57 

33  (H 

368 

32-98 

19 

36  31 

1.244 

36  111 

1.16:< 

33  61 

519 

32  98 

3.53 

■.i.\  02 

363 

32  99 

357 

20 

36  30 

1.241 

36  IHI 

I.IISO 

3;)  61 

5I!I 

32  96 

3.50 

33  03 

368 

33  IKI 

360 

21 

36  32   ' 

1.24ti 

35  !<9 

1.1. 'iT 

33  61 

519 

32  94 

344 

:«  02 

365 

33  00 

3(iO 

22 

36  31    ' 

1.244 

35  !"N 

1,1. V> 

33  61 

519 

32  93 

312 

33  01 

363 

33  00 

360 

23 

36  :U) 

1,241 

35  75 

1,092 

33  .i8 

511 

32  92 

:«9 

:«  01 

36:< 

33  00 

31«l 

24 

36  29   1 

1 .238 

35  71 

1,082 

33  .-)» 

51 1 

32  95 

347 

.W  00 

360 

33  00 

3(i0 

25 

36  22   1 

1.219 

35  (il 

I.0.53 

33  58 

511 

32  95 

347 

32  99 

357 

33  00 

360 

26 

36  27  ; 

1,233 

35  52 

i.aio 

.33  57 

.V)8 

32  96 

.3.50 

32  99 

357 

32  97 

3.-.2 

27 

36  29   ; 

1.23X 

\tr,  411 

I.OH 

33  .-.7 

.VI8 

32  <Mi 

3.-10 

32  98 

355 

.12  94 

344 

2X 

36  33 

1 .249 

35  42 

1  iKi: 

33  57 

.10* 

32  97 

3.i2 

32  -M 

3.iii 

.12  92 

.139 

•29 

36-38 

1.263 

35  211 

9IM 

:«  .VI 

50* 

32  97 

;|52 

32  97 

3.52 

32  91 

.■W7 

:to 

36  43 

1,276 

35   17 

391 

33  M 

.-■06 

32  97 

352 

32  97 

,             3.52 

32  92 

31 

36-44 

1.279 

35  04 

!HI1 

32  9S 

35.-I 

32  94 
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Monthly  1)is(  HAitfiK  of  WiN.siPKci  IJivkh  .vr  Nohth  Cha.v.nki.,  Wh.tkdo,;  Fa,.i,.s,  kok 

I'Jlo. 

[UrninuKc  area  J0,.VJO  siiunrr  iiiilis.| 


MONTJI. 

UlHCH.llKiK   I.V  .SeiOND-KeET. 

Kl   N-()tt. 

Maxinmm. 

Minimum. 

Mean. 

'330 
'370 
'380 
'450 
'700 
99h 
1,228 
1,152 
503 
382 
3tW 
3.'iO 

Per 

square 
mile. 

Depth  in 

iueheii  uf 

Drainage 

Area. 

Total  in  acre- 
feet. 

January 
Fi'brunrx 
.Murrli   ' 
April. . 
May 

i 

1 



■    ■■ 

20,.30O 
2(),5<XI 
23,4(KI 
2t>,K00 
43,0(M) 
.■)y,400 
75.500 
70,800 
33,.500 
23,500 
21. BOO 
21,500 

4.«t,80O 



!l7(i 

1.047 

SHtl 

33<1 
347 

.'.'/.. 



I 







1 

June 

July 

.\UtCUHt 

September     , 
Oetober.  . 
.Vovenihrr 
Dvrenilwr 

1.030 
1.2H4 
1,1'S4 
MSt 
4M,N 
3SH 
300 

l.-.'M 

111.'  Y.iir 

V-.™...            %«..     1..     1      .«                  1 

005  1 

i.;:^r  Th^S-Vi^;:.:!  ^it::;^..  '^:T.r,::^r  '-"■  -'  •"■■•-"^''^^.^^f^'^iri;^ 


I)is(  hak<;k  Mk.^.si  iiK.ME.STS  OK  \ViNN-iPK(i  UivEii  Nk.vk  Whitki.oo  FA1.I..S,  Sot  Til  Channe 

FaI.I,.S.  Kolt   liU.">. 


El. 


Dutr. 


•^"'  NTtion  ,\eli)city 


IVb. 

21 

June 

3 

Auk. 

I) 

is 

23 

S.  (  .  OCrady. 
W.  .1.  Irelami 


Height,     "'••oliarite. 


Keniark~ 


I 
b'eet.     I  .Si.  ft. 


!  1.71H 
1.71.S 
l,71h 

i.o.ty 


327 
327 
351 
373 


l,i».3!»  I     373 
1.939  i     373 


0.321 
0.321 
7.385 
9,109 


S.95S 
8.751 


Ft.  per 
.S'c. 
1  ■  53 
I  •  54 
2-52 
2-51 


2  3.S 
2- 17 


F.'el. 


.S'c,  ft. 


27 

77 

!t 

700 

27 

77 

9 

723 

30 

H9 

18 

.■>91 

32 

03 

22 

934 

Autonia 
N 

tir( 

L-W. 

auge 

31 

t>3 

21 

2Mi 

1.035- 

79 

.it 

12 

IS 

942 

1.035- 

33 

■r\\ 


II  r 

IK    '.  < 

ilOfi, 

p" 

*•■£ 

M 
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Daily  Gauge  Height  and  Uischarue  of  Winnipeg  River  at  South  Channel,  Whitedoo 

Falls,  for  1915. 


IDrmilMce 

■mt  37.900  nquare  milei.) 

JcDIury. 

February. 

M»rch. 

April. 

May. 

June. 

D»y. 

Qaufe 
Heifht. 

D»- 
ehsrge. 

Qauce 
Heiflit. 

Dii- 
chsrge. 

CJause 
Heicht. 

Dia- 
ctiarge. 

Gaure 
Height. 

Dii- 

charfe. 

OauJte 
Height. 

Ui- 
Chan*. 

H^X- 

Die- 
obarsc. 

1 

Feet. 

See.  (t. 

Feet. 

See. ft. 

Feet. 

Sec.  It. 

Feet. 

Sec.  ft. 

Feet. 

See.  ft. 

Fift 
35  3« 
35  37 
35  38 
35  37 
35  37 

35  43 
35  ;i3 
35  29 
35  :)4 
35  36 

35  43 

35  38 

36  37 

35  Xi 

36  37 

35  34 
;J5  30 
35  41 
35  39 
35  39 

35  42 
35  41 
35  44 
35  43 

35  49 

35  52 
35  42 
35  46 
35  49 
35  52 

itfc  ft. 
18,981 

2 

;:::::; 







18.803 

3 

4 

18,937 
18,803 

5 

18,883 

e 

;;:;;;:: 

19.157 

7 

18,717 

g 

18,541 

9 
10 

18.781 
18,849 

II 

■ 



10,157 

12 

18,037 

13 
14 
IS 

18,893 



■ 

■ 

18.673 
18,883 

18 

18,761 

17 

18,981 

34  66 
34. 98 

35  34 

35  42 
35  47 
35  47 
35  49 
35  48 

35  46 

35  46 

,     35  46 

,     35  45 

35  45 

1     35  44 

15,769 
17,177 
18,761 

19,113 
19,333 
19.333 
19,421 
19,377 

19,289 
19,289 
19,280 
19,245 
19,245 
I9.2U1 

19.069 

19 
20 

18,981 
18,981 

21 

9,715 

18,113 

23 

18,089 

23 

19,201 

24 

19,245 

25 

19,421 

28 

19,553 

27 

19,113 

28 

19,289 

29 

....  1 

18,421 

30 

1 

18,553 

,. 

July. 

Augtut. 

September. 

October.. 

November. 

December. 

1 

35  58 

19,817 

36  40 

23,089 

34  85 

16,605 

33  53 

11,355 

32  97 

9,360 

32  98 

9,500 

2 

35  71 

20.380 

36  43 

23,657 

34-69 

15,901 

33  49 

11.218 

32  96 

o..'*;* 

32  99 

9,620 

3 

35  92 

21,313 

36-41 

23,469 

34  46 

14,889 

33  45 

11,087 

32  Wl 

9..>t0 

32-99 

9,620 

4 

35  94 

21,401 

36  40 

23,426 

34  25 

14.025 

33  38 

10,860 

32  9(i 

«..i30 

32  99 

9,620 

5 

36  00 

21,665 

36  40 

23,425 

34  20 

13.823 

33  34 

10,730 

32  95 

9,5«) 

32  96 

9,530 

6 

.16  21 

22,589 

36  38 

23,337 

33  76 

12,160 

33  25 

10,437 

32  96 

9.3;)() 

32  94 

9,470 

7 

36-41 

23,469 

36  36 

23.249 

33  78 

12,230 

33   19 

10,243 

32  89 

9,620 

32  93 

9,440 

8 

36  46 

23,689 

36  32 

23.073 

33  81 

12,338 

33  16 

10,146 

33  03 

9,740 

32  92 

9,410 

9 

36  34 

23,161 

36  28 

22,887 

33  66 

11,810 

33   12 

10.015 

33  06 

9,830 

32  91 

9,380 

10 

36  26 

22.809 

36  16 

22.36!) 

33  66 

11.810 

33  09 

9,920 

33  08 

9,890 

32  92 

9,410 

11 

36  30 

,2,885 

36  14 

22,281 

33  66 

11,810 

33  05 

9,800 

.13  10 

9,950 

32  93 

9,440 

12 

36  34 

23,161 

36  13 

22,237 

33  66 

11,810 

33  04 

9,770 

33-09 

9,920 

32  93 

9,440 

13 

36  37 

23,293 

36  06 

21,929 

33  66 

11,810 

33  04 

9,770 

33  07 

9,860 

32  94 

9,470 

14 

36  37 

23,293 

36  04 

21.841 

33  03 

11,705 

33  03 

9,740 

33  06 

8,8.10 

32  94 

9.470 

15 

36  36 

23,249 

36  04 

21.841 

33  63 

11,705 

33  02 

9,710 

33  05 

9,800 

32  95 

O.-MKl 

16 

36  38 

23,337 

36  04 

21,841 

33  63 

11,705 

33  02 

9,/10 

33  01 

9,770 

32  98 

9.59(1 

17 

36  34 

23.161 

36  02 

21.75;* 

33  63 

11,703 

33  01 

9,680 

33  03 

9,740 

32  99 

9,62(1 

18 

36  33 

23,117 

36  02 

21,753 

33  63 

11,705 

32  89 

9,620 

3;)  03 

9,740 

32  98 

9,59(1 

19 

36  31 

23,029 

36  01 

21.7U9 

33  61 

11,635 

32  98 

9.590 

33  02 

9,710 

32  99 

9,62(1 

2(1 

36  30 

22,985 

36  00 

21.663 

33  61 

11,635 

32  96 

9,530 

33  03 

9,740 

33  00 

9,650 

21 

36  32 

23.073 

.15  99 

21.621 

33  61 

11,635 

32  94 

9,470 

33  02 

9.71(1 

33  00 

9,8311 

22 

36  31 

23,029 

35  98 

21, .577 

33  61 

11,635 

32  93 

9,440 

3;t  01 

9.680 

:13  00 

9,650 

23 

36  30 

22.885 

35  75 

20.565 

3;)  58 

11,530 

32  92 

8,410 

33  01 

9,680 

33  (Kl 

9,650 

24 

36  29 

22.941 

35  71 

20,389 

33  58 

11,530 

32  95 

9,.W0 

33  00 

9.630 

33  00 

•»,65(l 

25 

36  22 

22,633 

35  61 

19,949 

33  58 

11,530 

32  85 

9,500 

32  99 

9,620 

33  00 

9.650 

26 

.16  27 

22,8.'i3 

35  52 

19,553 

33  57 

11.495 

32  96 

9,630 

32  99 

9,620 

;12  97 

9.560 

•-•7 

a«  2!( 

liJ.'.U! 

.15-46 

I9.2}« 

33  47 

11.495 

:u  9(5 

9.530 

32  9S 

9.S90 

32  94 

9.471^ 

28 

36  33 

23,117 

35  42 

19,113 

,13  .W 

11,493 

32  07 

9,560 

32  9S 

9..590 

32  82 

9,4  Hi 

-•9 

36  38 

23..137 

35  29 

18.541 

3:1  56 

11,460 

32  87 

9,.5(10 

32  97 

9.580 

32  91 

9,38(' 

3U 

36  43 

23.J.J7 

35   17 

18,013 

ICi  jli 

11.480 

32  97 

9,560 

32  97 

9.360 

32  92 

9.4 1(J 

31 

3ti  44 

23,6(1! 

3.-.  (M 

17.441 

32  98 

9,690 

32  94 

9.47I' 
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Monthly  Discharge  of  Winnipeg  Rh-er  at  South  Channel,  Whitedog  Falls,  for 

1915. 

IDfuinagi-  arru  27,.'iO()  wiunrc  milcn.) 


MONTH. 


January . 
Kebruno' 
.March .  . 

.\uril 

May 

June 

July.  .  . 

.\ugU8t.  .  . 

■September 
October . 
November 
December . 


DiM.'HARUK  IS  Second-Feet 


Maximum 


Minimum 


The  Year 


23,089 


19,553 

18,541 

23,B89 

19,817 

23,089 

17,441 

16,605 

11,460 

11,3.55 

9,410 

9,950 

9,.500 

9,650 

9,380 

Mcuii. 


584, 1(X) 

536.00U 

596,400 

.595,000 

922,400 

1,132,400 

1,400,.S00 

1,321.800 

7.10,100 

610,100 

576,400 

586.000 

9,591,000 

-_ _! I 

omi.Ii^V;^*!''"'''  '■*'•"''  ^''  K*"'""'";Jv    Uiseharg,.  p.r  .-,,uare  n.ilo  and  Run^jfT  Uoi.th  in  inches 
omitted.     The  thunnol  is  one  of  two  of  the  river  at  this  point.  inims 


'9,500 

'9,650 

'9,700 

'10,000 

'15,000 

19,031 

22,774 

21,496 

12,269 

9,922 

9,686 

9,530 

13,213 


Per 

8(|usre 
mile. 


KuN-Orr. 


Depth  in 
inches  on 
Drainage 
.\rea. 


Total  in  iicrc- 
feet 


Monthly  Uischahge  of  Winnipeg  River  Near  Whitedog  Falls,  for   1915. 

[Drainage  area  27, .500  square  miles.) 


MONTH. 


January. 
February 
March.  .    . 

April 

May 

June 

July 

AugURt.  .  . 

September . 
October .  . . 
November. 
December . 


The  Year. 


DiscnAROE  IX  Second-Fcbt. 


Maximum. 


20,583 
24.973 
24,973 
17,454 
11,853 
10,336 
10.010 

24.973 


Minimum 


Mean. 


19,517 
20,864 
18,342 
11,966 
9,749 
9,847 
9,717 


9,830 
10,020 
10,080 
10,450 
15,700 
20,029 
24,002 
22,648 
12,832 
10,304 
10.049 

9,880 

13,819 


Per 

square 

mile. 


0-321 
0364 
0-367 
0-380 
0-571 
0-728 
0  873 
0-824 
0-467 
0-375 
0-365 
0-359 

0-500 


Run-Off. 


Note.— Marked  thus  (')  EatimaU-d. 


Depth  in 

inches  on 

Drainage 

.\rea. 


0-370 
0-379 
0-423 
0-424 
0-658 
0-812 
1007 
0-950 
0-521 
0-432 
0-407 
0-414 

6-797 


Total  in  acre- 
feet. 


604,400 

556,500 

619,800 

621,800 

965,400 

1,101,800 

1,475,800 

1,392,600 

763,600 

633,600 

.598,000 

607,500 

10,030,800 


f..r  the  North  and  Souih-rh.;„;jei;-arwi;i..ZrK;:!;!:"  """^  '^"  """'  "'"'''"'"'  ''-•'""■«--  R»"-"ff.  etc.. 


y\ 


U- 


.•.■)f 
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WINNIPEG  RIVKH  AT  SLAVK  FALLS. 


HISTORY. 


A  number  of  nieterings  of  the  Winnipeg  river  were  made  by  various  intereHted  parties 
between  March,  1906,  and  Octol)er,  1911.  These  have  all  l)een  referred  to  gauge  heights  in 
the  tailrace  of  the  City  of  Winnipeg  Plant  at  Point  du  Bois,  though  they  were  taken  at  various 
points  on  the  river.  On  October  1,  1911,  a  metering  station  was  establislied  at  Slave  falls 
by  D.  L.  Mclx'an.  Thi.s  i.s  a  cable  station  and  hu.s  been  op<'rat(Hl  on  all  measurements  taken 
at  this  point  since  the  alwve  date.  All  nieteriiig.s  to  the  end  of  1014  are  rcferretl  to  the  gauge 
in  the  tailrace  at  Point  du  Hois. 

In  June  of  1915  a  Gurley  automatic  water  stage  register  was  established  alaive  Slave 
falls.  A  relation  lietween  this  gauge  and  the  Point  <lu  Hois  tailrace  gauge  has  lK>en  obtained 
and  all  records  for  this  station  for  the  year  P.M.")  refer  to  the  stage  at  Slave  falls. 


I.OtATION    OK    SECiit)\. 

The  metering  section  is  located  about  two  hundre<l  and  fifty  feet  above  the  crest  of  the 
Slave  falls,  which  is  about  four  miles  Iwlow  the  City  of  Winnipeg's  plant  at  Point  du  Bois. 
The  I. P.  is  a  chisel  mark  on  the  rock  marked  by  paint,  on  the  right  bank  near  the  cable 
carrier. 


Taken  by  W.  J.  Ireland. 
WiNxiPKi,  UivKK— .^ii.AVE  Kai.ls— Xkw  Towers  foh  Meterinc  Station. 


Taken  by  W.  J.  Ireland. 

WlNSlPE.i    KivEK-SlaVE    FaLLH— AlTOMATIC    OaIGE    HotSE. 

RECORDS  AVAILABLE. 

Hy  referring  the  meterings  made  to  the  Point  du  Bois  gauge,  continuous  records  of 
daily  discharge  have  in^n  computed  from  January  of  1907  to  the  end  of  191.^ 

DRAINAGE  AREA. 

areJXS^^^anut"  '^^'^  "^  ^  ""'"^  ^"^^  """^'  ''"'»  "'•«-  '^'"^  ^»»«  *'" 

GAUGE. 

on  the  Zu'tT^Tw'^^  "  ''^***^  *^"*  seventy-five  feet  downstream  from  the  section 
ZX&l  tmthlgaT''  "        "^  "^  ''■''  ^''  •'=  "  "-'  '""^"  ""'^'^  ^'^"''*«*  »"""^ 

nSLw^hi^    \\        'ank.and  is  referenced  to  a  l,ra.ss  cap  bench  mark  Incited  f.  the 
rock  alwut  thirty  feet  upetream  from  the  gauge  house. 

CH.\N.NEL. 

The  channel  is  straight  for  one  hundred  feet  above  and  one  hundred  and  fiftv  feet 

wSofr  «  1- '""  ^  ""  ■^*^"-    '^"'^  ^  '^  "f  •^"'^^  ^-l'  ^'"^ "  ^-  large  b^uWe,;  at   h 
I'  ft  side  of  the  s.>ction.    It  ,s  pennanent  and  all  the  water  at  all  stages  is  confined  to  the  section. 

DISCHARGE   MEASIHEME.VTS. 

Discharg..  measurements  have  been  taken  covering  practically  the  complete  ranae  in 
^  "a"^  tX^lt"""  *he  -tablishment  of  the  station.  TlL  measLn^emfare Ide  f ron" 
'  '  ar  travelling  on  a  cable  spanning  the  river  at  the  .section. 

ACCURACY. 

•..  thlskJi^fn"^  Tp"  ^  rl'^l'fi"^  °^'"  ^he  range  in  gauge  height.  l«,th  wl«<„  plotted 

.  rl  i       "  ^u'.?.*  ""^  ^"^  8*"K^-     0"  "'^''""nt  of  the  drop  at  the  falls  below  the 

"irS^L'l' th°:t  T""'*^  of  backwater  effec-t.     Alao  the  section  is'  an  open  wat^  one  at 

s«^n8.8othat  the  open  water  rating  applies  the  year  round.     The  «\-tion  is  a  very 

i..\ orable  one  and  the  accuracy  of  the  records  is  high.  's  a  very 


il 


.'.■if- 


Taken  by  W.  J.  Ireland. 

WiNNll'Kli    RlVtH — :<I,AVK    I'aI.IJ* — I'lTTlNi.    \Vl><>U   (AWINO    ON    WeLL    FOR   AUTOMATIC   GaI'GE. 
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D18CHABGE  Meahi-rxments  or  Winnipeg  Hivkk  at  .Sl.\ve  Fallk,  1915. 


Oaee. 


EngiiXHT. 


AUR. 


Feb.   10. 

20. 
April  26. 
June  15. 
July   15. 

10. 

17. 

24. 

26. 

:il. 

2. 

3. 

4. 

5. 

6. 

7. 
17. 
18. 
10 
20. 
21. 
24 
25 
26 
27 
28. 
30. 
31. 

1. 

4. 

6. 

7. 

9. 
10. 
16. 
17. 
29. 


Sept. 


(»tl. 


M. 


.M:><iai'n 


A.  I'irif 

W.  J.  Iriluna 
E.  H.  PnttiTMi!! 


Meter 
No. 


W.  J.  Ireland . . . 


1,402 
t,462 
I  1,»39 
l,<t3U 
1,1)19 
1,919 
1,910 
1,919 
1,919 
1,010 
1,919 
1,919 
1,919 
1,919 
1,019 
1,010 
1,919 
1,010 
1,910 
1,919 
1,010 
1,010 
1,919 
1,010 
1,919 
1,919 
1,010 
1,010 
1,010 
1,010 
1,010 
1,019 
1,910 
1,019 
1,010 
1,010 
1,040 


^■•^"'.Ifel 


Feet. 

Jo/i 

2.»j 

207 

27s 

J0.5 

21t.j 

295 

295 

205 

295 

205 

295 

205 

205 

-295 

295 

204 

294 

294 

294 

294 

202 

292 

291 

200 

290 

288 

287 

272 

270 

270 

269 

260 

268 

205 

264 

261 


S.(.  ft. 

•1,410 

0,410 

7,020 

7,653 

8,063 

8,075 

8,058 

8,043 

8,079 

8,058 

8,005 

8,070 

8,061 

H,061 

8,061 

8,061 

7,078 

7,047 

7,035 

7,018 

7,806 

7,825 

7,701 

7,743 

7,675 

7,637 

7,514 

7,427 

7,370 

7,235 

7,181 

7,172 

7,137 

7,108 

7,035 

7,008 

6,787 


Mean 

Velocity 

Ft 

.  per 

aec. 

2 

■70 

2 

•70 

3 

•23 

4 

•11 

4 

•50 

4 

•58 

4 

•50 

4 

•ai 

4 

■  59 

4 

•45 

4 

•61 

4 

02 

4 

50 

4 

61 

4 

57 

4 

55 

4 

.V) 

4 

47 

4 

47 

4 

42 

4 

40 

4 

31 

4 

28 

4 

22 

4 

12 

4 

06 

3 

03 

3 

78 

3 

70 

3- 

56 

3- 

47 

3- 

46 

3- 

41 

3- 

37 

3- 

27 

3- 

21 

2- 

92 

Gauge 
Height. 


Feet. 

18^  20 
1815 
10  07 

22  57 

23  0.3 
23-67 
23  61 
23-50 
2308 
23-61 
23-74 
23-65 
23-62 
23-60 
23-60 
23-61 
23 -.34 
23-23 
23-19 
23-13 
23-06 
22-81 
22-70 
22-64 
22-30 
22-16 
21-72 
21-41 
21-21 
20-71 
20-51 
20-48 
20-35 
20-24 
19-97 
10-87 
19-02 


I>i*charge. 


SJec.  ft. 

17,287 

17,206 

22,600 

31,407 

37,008 

36,980 

36,986 

36,437 

37,081 

36,858 

37,319 

37.284 

.37,002 

37,150 

36,837 

36,078 

35,903 

35,623 

36,472 

34,090 

34,744 

33,726 

.33,346 

32,676 

31,622 

31,005 

20,632 

28,076 

27,270 

26,756 

24,010 

24,816 

24,330 

23,064 

23,006 

22,407 

10,819 


Keniarki. 


Auto- 
matic 
Gauge. 

018-40 

918-26 

920-11 

0-22-76 

923-00 

923-96 

923-92 

9-23-06 

023-08 

02301 

924-02 

923-04 

9-23-80 

9-23-88 

0-23-88 

923-80 

023-64 

0-23-51 

923-48 

923-30 

023-32 

923-06 

9-22-04 

0-22-70 

0-22-53 

922-36 

921-03 

921-60 

021-37 

9-20-87 

920-67 

020-63 

920-48 

920-37 

9-20-11 

'.110-09 

019-12 


Point  du 

Bou 
Tailrace 
Gauge. 
920-21 
929- 13 
930-23 
031-80 
032-50 
032-50 
032  50 
032  58 
032-59 
932-63 
932-55 
932-68 
932-55 
932-5:1 
932. 50 
932-53 
932-35 
932-28 
9.32-18 
932-16 
932-10 
931-88 
931-83 
031-76 
031-58 
931-43 
931-16 
031-08 
030-03 
030-68 
930-53 
930-61 
030-56 
030-43 
030-23 
030-26 
920-73 


'tW 


m^'^ 
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imi'.KKTMKST  OF   THK   IXTKHIOH 


7  aiORQC  V,  A.  1f17 


Dailt  (lAKiK  Height  and  Dim  HAHtiK  or  Winnipeg  Rivek  at  Huave  Falm,  roH  im.i. 

[I>rsinii«i-  iirni  4H,7IIU  wiuari'  niilpn.l 


IHy. 


1 
2 
3 

4 
A 

6 
7 
H 
9 
lU 

11 
13 
13 
14 
IS 

16 
17 
18 
19 
30 

31 
33 
33 
24 
26 

36 
27 
38 
29 
30 
31 


JMiuary. 


Uuin 


Fact. 
18  76 
18  80 
18  71 
18  80 
18  76 

18  71 
18  eti 
18  6A 
18  47 
18  47 

IM  63 
IM  6U 
18  6A 
Iti  IM) 
18  63 

18  Ob 
18  47 
18  63 
18  63 
18  63 

18  57 
18  S2 
18  43 
18  21 
18-63 

18  73 
18  63 
18  86 
18  80 
18  86 
18  40 


Du- 

chan*. 


16,662 
I'«,791 

m.ioi 

1H.7S1 
18,663 

18,601 
IH,4U& 
17.984) 
17,730 
17,730 

18,244 
1M,M7 
17,986 
18.147 
18J44 

18,147 
17,730 
17.8(19 
18,244 
18.244 

18,060 
17,889 
17,602 
16,903 
18,244 

18,666 
18.244 
18.952 
18.791 
18,952 
17,507 


Cvbruary 


Claun 
lUlcht. 


Feel. 

I(t  71 
IH  86 
18  80 
IN  57 
18  52 

18  47 
18  16 
18  38 
18  36 
18  38 

18  30 
16  35 
16  33 
18  06 
18  30 

IN  35 
16  30 
16  43 

16  40 
18  26 

18  01 
18  21 
18-35 

M-ao 

lii  30 

18  35 
18  30 

17  96 


Uu- 
ebvgr. 


Hk  (t. 

F«.t 

IH.Wl 

IN  13 

lM,tt.^2 

|H  IM 

18.791 

IN  U4 

16,050 

.n  la 

17,880 

18  Ul 

17,730 

17  96 

16,007 

18  01 

17,443 

18  0^ 

17,346 

IN  01 

17,443 

17  Wi 

17,189 
17.34N 
16,966 
16.426 
17.189 

17.348 
I7.1N0 
17,602 
17,507 
17,062 

16,267 
16.903 
17,34N 
17,189 
17,189 

17.348 
17.186 
16,109 


Marrh. 


(iBUgC 

H««hl 


114  01 
17  92 
17  Wt 
17  87 
17  1« 

17  87 
17  84 
17  79 
17  76 
17  71 

17  66 
17  84 
17  87 
17  84 
17  71 

17  71 
17  68 
17  54 
17  66 
17  63 
17  56 


chArRe. 

Mrc  (t. 
16,648 
16,807 
16.:<62 
16.64N 
16,267 

16,106 
16,267 
16,267 
16,267 
16.100 

16,267 

|.^.»K4 

iri,l09 
i:..«27 
15.984 

15.637 
15.733 
15.578 
15,481 
15,324 

15,330 
15.733 
15.627 
15.733 
15.324 

15.334 
15.230 
14.791 
15.230 
15,073 
14,946 


Aphi 


Uu- 

rburce. 

Hw.  It. 
15,073 
15.073 
14.946 
14.543 
14.948 

15.230 
15.073 
15.230 
15.073 
15.230 

15,073 
15.627 
15,837 
15,627 
16,521 

17,180 
17,443 
17,348 
18,501 
19,338 

19,500 
SIMl-Vl 
20,710 
21,402 
21,402 

23.102 
23,933 
23,102 
23,237 
23,406 


.May 


(iauav 
Htiifal. 

Fxt 

30  31 

30  36 
•0  56 
W  53 
JO  56 

20  61 
20  76 
20  73 

20  70 

21  23 

21  37 

31  57 
21  66 
21  71 
21  71 

21  45 

21  71 

21  62 

21  71 

21  71 

21  71 
21  71 
21  79 

21  94 

22  16 

22  33 
22  65 

22  .56 

23  56 
22  50 
22  67 


rhari*. 

Si-e.  (t. 
23,77N 
23,047 
24,627 
24,524 
24,627 

34,800 
36,385 
25,214 
25,110 
36,059 

27,455 
28,170 
26,497 
28,679 
28,679 

27,788 
38,679 
38,352 
28,679 
26,679 

26,679 
2H,e79 
26,971 
29,517 
30,335 

:M),973 
32.173 
31.910 
31.910 
31.610 
32.246 


Jiint- 


Gaiif* 
UtSkt. 

FMt 

23  73 
22  67 
22  63 

22  67 

23  58 

22  20 

22  67 

22  68 

23  72 
23  72 

22  75 
22  66 
22  67 
22  75 
22  75 

32  75 
22  83 
22  80 
22  75 
22  75 

22  62 
22  74 
22  62 
22  83 
22  66 

22  HO 
22  67 
22  96 

22  91 

23  03 


IN*- 

oharcr. 

8«-.  It 
32.43.-< 
:I3,24M 
32,006 
:I2.246 
31.910 

:I0,N33 
.12,346 
32,285 
33,435 
33.435 

33.548 
33.365 
32.246 
32.548 
33.546 

33,S4N 
33.810 
32,735 
:<2.548 
32,.'M6 

:i2,810 
33,510 
32,610 
32,610 
32,960 

:i3,IIO 
33,696 
33,335 
.13,148 
33,506 


July. 

Augiut. 

Heptember. 

Oetobw. 

November. 

December 

1 

3 
3 

4 
5 

23  94 
33  06 
33  06 
23  10 
33  25 

33,260 
33,710 
33,823 
33,660 
34,433 

23  89 
33  99 
23  06 
23  94 
23  91 

36,823 
37,198 
37,085 
37,010 
36,896 

21  40 
21  34 
21  06 
20  80 
30  75 

27,561 
26,995 
26,426 
25,765 
25,283 

19  96 
19-96 
10  63 
19  91 
10  83 

22.507 
22,597 
22,166 
22,431 
22,166 

19  30 
19  22 
19  30 
19  28 
19  31 

20.416 
20.154 
20,416 
20,351 
30,440 

10  60 
19  72 
19  72 
19  73 
19  66 

31,701 
21,800 
21,800 
21,800 
21,601 

6 
7 
8 
9 
10 

33  31 
23  36 
23  45 
33  54 
23  61 

34,646 
34,835 
35,173 
35,510 
35.773 

23  92 
23^9 
23  10 
23  0* 
23  05 

36,935 
36,823 
36,860 
37,010 
37,048 

30  74 
20  73 
20  65 
20  51 
20  43 

25,246 
25,214 
24,038 
24,455 
24,183 

19  77 
19  SO 
lb  55 
19  57 
19  41 

21,966 
21,360 
21,336 
21,302 
20,n6 

19  28 
19  22 
19  36 
19  50 
10  60 

20,351 
20,1.54 
20.612 
21.360 
21.701 

19  65 
19  75 
19  74 
19  78 
19  78 

22,332 
31,000 
21.867 
23.000 
23.000 

11 
12 
13 
14 
15 

23  eri 

23  62 
23  83 
33  87 
23  94 

35.923 
36.560 
36,560 
36,748 
37,010 

23  90 
23  6B 
2;i  81 
23  75 
33  67 

36,660 
36,6-.  3 
36,523 
36.298 
35,908 

20  32 
20  24 
30  33 
20  22 
20  19 

33,812 
23,541 
23,845 
23,474 
23,372 

10  39 
19  45 

19  36 
16  30 
19  27 

20,710 
20,907 
20,612 
20,416 
20,316 

10  62 
19  61 
19  62 
19 -.W 
19  74 

21.468 
21.435 
21.168 
21.3.16 

21.867 

10  73 
19  65 
19  76 
19  59 
19  74 

21.834 
21,568 
21,933 
21,360 
21,667 

16 
17 
18 
10 
20 

23-OS 
27,-96 

23  95 

24  03 
23  00 

37,160 
37,06f 
37,0*.* 
37,348 
37,198 

23  72 
23  61 
23  55 
23  48 
23  43 

36,185 
35,773 
35,548 
35,385 
35,060 

20  13 
20  06 
20  06 
20  00 
19  99 

23,160 
23,000 
23,000 
22,730 
22.607 

19  22 
19  16 
19  32 
19  27 
10  20 

20,154 
19,956 
20,481 
20,318 
20,066 

19  68 
10  60 
10  68 
10  61 
10  60 

21.668 
21.701 
21.666 
21.435 
21.402 

19  63 
19  62 
19  81 
10  74 
10  90 

22,166 
22,132 
22,099 
21,867 
22,398 

21 
23 
23 
34 
35 

33  97 
23  96 
23-95 
33  92 
23  87 

37,123 
37,065 
37,048 
36.935 
36,748 

23  34 
23  26 
23  31 
33  09 
23  94 

34,760 
34,460 
34.648 
33.823 
33,260 

19-09 
30  01 
19  96 
10  97 
30  00 

22.697 
22,764 
22,597 
22,630 
23,034 

19  20 
19  21 
19  21 
10  13 
10  31 

20,089 
20,123 
20,122 
19,860 
30,449 

10  48 
10  73 
10  70 
10  60 
10  64 

21.005 
21.834 
21.734 
21,701 
21,535 

19  86 
19  87 
19  83 
19  88 
18  81 

23,265 
23,298 
22,166 
23,232 
22,009 

36 
37 
28 
29 
30 
31 

33  95 
2S  90 
23  87 
23  87 
23  87 
23  88 

37.04S 
36,8W 
36,748 
36,748 
36,748 
36,785 

22  75 

22  56 

23  30 
21  97 
31  89 
31  63 

32.548 
31,835 
30,860 
29,626 
29,335 
28,388 

19  93 
30  12 
30  03 

20  00 
19  98 

22.498 
23.136 
22.831 
23.730 
22.664 

19  17 
10  26 
IS  24 
19  23 
19  26 
19  17 

19.991 
20,285 
20,230 
20,154 
20,285 
19.991 

19  as 
10  67 
10  53 
19  71 
10  68 

3i,e6.<i 

21.634 
21.170 
21.767 
21.666 

la  S5, 
10  85 
10  74 
19  73 
19  76 
19  83 

99,232 
23,332 
31,667 
21334 
21,933 
22,166 

PKOdHtSH  HKPORT  OI-'    THK    M.i.MTOHA    UYDHOMKTHIi     SIHVKY 
•ItSIONAL   ^AI>tR   No.  2M 

MdNTHI-Y     |)|K<HAK(,K    Of    WlNNIIKU    HiVKH    AT    .SlavK    FaI.M,    K«K     11I|:>. 
il*f»i"=»B<'ar<Mi  4«,70l)iM|U»miiili'«,l 


Bft 


MONTH 


January 

February   . 

March 

April. 

Nlay. 

June. . 

July. 

Aucust. 

Hept<<mbpr 

Oct.Scr 

No> .  .iiImt 

Dpoomber 


DmCMARUK  IN  dKIOND-KKCT. 


Maximum 


The  Yi'ar 


18,UA2 
18,052 
16,807 
23,406 
33,248 
33,958 
37,348 
37,198 
27,561 
22,597 
21,867 
22,398 

37,348 


Miiiiii 


l«.IN).4 
10,I0U 
14,701 
14.543 
2;i,778 
30.823 
:M,260 
28,.'I88 
23,498 
19,860 
20,154 

2i,.J«n 

14,.'>»^) 


.Mt<nii. 


I7,3tw 
15,810 
I7,».W 
28,051 
32,554 

:w.ll4 

MMM 
■.•3,87tl 
20,779 
21,2:W 
21,»76 

24.072 


I'fr 

(Miunri' 

iiiilo 


0  .3(Mi 
0'34U 
0-318 
O  301 
O  .564 
0  055 
0-727 

o-7o:i 

0-480 
0  420 
0-427 
0  4«2 

0-4M 


Hr.\.()rr. 


IVnlh  in 

inrhf-ft  (in 

DraiuaKP 

.\rea. 


0  422 
0<.36:t 
0-367 

o-4o;i 

0-050 
0-731 
0-838 
0-814 

o-5;« 

0-484 
0-477 
0-510 

0-.595 


Total  inarn-- 
fwt. 


1.119,700 
964,600 
972.500 
1.067,400 
1,724,800 
1,937,100 
2,230.600 
2,14tl.0OO 
1,430,700 
1,277,700 
1,263.80)) 
l.■^'VI,3(N) 

I7.t60,'200 


I'IN.WVA  rHANNF.I.,   MK.I.OW  CONTHOI,   D.VM. 

Ill  >  I  OR  Y. 

The  Piniiwa  clmiinfl  wiw  ii  luRh  wat^r  or  buck  channrl  of  the  W'iimi|Hn  'iver  and  was 
utilised  a»  a  divrrtiiig  chaniu'l  for  a  |)ower  houw-  Imilt  alx.ut  niiw  inil(>s  Ih-Iow  the  inU't  bv  th.- 
WmiupcK  Klo<-lric  Railway  Company.  \X  first  the  pi,,.  -  ,U.iviuK-.l  uihhi  the  .staw.  of  the 
river  for  wat<.r  (own  thin  channel,  but  the  rapid  growth  ol  the  Icw.l  nec.>8«itale<l  the  b.iildiiiK 
of  a  divertinK  dam  in  the  main  river  to  ensure  Miffieient  flow  down  the  Pinawa  ehannel 
-MetenngH  wer.>  made  lielow  the  control  dam  by  enjcinwrs  of  the  Comiwny  from  liWT-lOl  l' 
In  May,  1912,  a  Iwat  station  wa«  entablislHMl  on  tin  Pinawa  channel  by  Mr  \  M  IJeale 
for  the  puriKwe  of  coUectinn  discharRc  daia,  and  from  that  date  records  have  bwn"ohtaim><i 
at  this  station.  In  June  of  1915  a  cable  station  was  installed  to  fake  the  place  of  the  boat 
iitation  on  practically  thi-  same  section. 

LO<'.\TIO.\   OK  KKCTIO.V. 

....  T**"  ^l"*'""  '"  »'•«"'  ♦«■"  hundred  feet  Iwlow  the  control  dam  and  .-si.x  miles  above  the 
WinnipeR  hlectnc  Railway  s  plant  on  the  Pinawa  chamiel.  The  I. P.  is  a  ix.int  chiselled 
in  the  rock  on  the  left  bank  of  the  channel  an<l  referenced  by  a  rcM-k  iMiinte<l,  "I. P." 

RECORDS  AVAILABLE. 

A  daily  xauge  record  was  ohtaiiuMl  in  the  control  dam  bv  the  WinniiK-n  Klectric  Railwav 
(  ...  from  Apn  28,  1906,  to  th.-  cm!  of  1914.  The  records  ar..  not  continuoiw  but  cover  the 
Kn-ater  part  of  the  ,ierio<l,  and  have  l..-.n  placed  at  the  dis,K««d  of  the  Manitoba  Hydnn 
metric  Survey.  The  records  of  a  CJurley  automati<-  u  .,t,.r  stage  rejnster  installed  bv  this 
.•Survey  in  June  ol  1914  are  also  available.  ^ 

Daily  discharRe  estimates  based  upon  a  curve  pjottetl  from  di8<-harKe  iiu'asur«ment^ 
takMi  between  1907  and  191 1  are  available.  The.,  cover  the  peri.nl  of  the  years  from  Mav 
to  (Jctober  (the  open  wat^r  months).  On  account  of  back  water  due  toid.  jams  in  the 
channel  below,  estimates  have  not  Ix-en  made  for  the  winter  montlis. 

(iAHiE. 

A  vertical  staff  gauge  bolted  to  the  upstream  side  of  the  control  dam  was  set  in  pkce 
hy  the  Wmnipeg  Llectne  Railway  Co.,  and  ir  is  this  gauge  l„  which  records  are  rt^femHl 
This  gauge  IS  referred  to  W.P.S.  datum. 

In  May  of  1915  a  Gurley  automatic  water  stage  register  was  inataUed  on  the  upstream 
side  of  the  control  dam  close  to  the  right  bank,  and  from  May  13  the  ircords  of  thUgauge 
are  available.    The  gauge  is  referred  to  W.P.S.  datum 


tt 


t  r 


Tak.n  l.y  W.  .1.  Ii*|«nd. 
PiNAW*  Cn\rrsti.—  C MiLt  Station  Bklow  Control  Dam. 


THAVNEI.. 

The  channel  w  Mm\f.\it  for  ■■•■<•  liuntlred  feet  alwve  thi-  wetion  antt  the  siinie  <l^tance 
Mow;  the  seetion  is  repilur,  Ik  ..ik  a  rook  out  channel,  the  wafer  iK-ing  confined  to  the 
channel  at  all  staitoi. 

DltRHARfiE   MKASIHEMEXTK. 

Discharge  nieasurc-nientK  have  l)een  taken  at  frequent  inter\als  Muce  the  establishment 
of  the  station.  numl)ering  in  all.  sixty,  and  covering  a  range  of  four  feet  in  gauge  height. 


niVER.HIONS. 


All  the  water  passing  through  the  dam  imtises  the  section  but  theiv  is  a  diversion  rhatiiiel 
just  above  the  dam  down  which  water  may  Ik-  diverted. 


ArnRAcv. 


For  the  earlier  years  the  discharge  curve  is  well  defined,  but  since  the  power  station  has 
been  heavily  loaded  the  load  fluctuations  may  be  noticed  at  the  section  making  estimates  of 
discharge  rather  susceptible  to  error. 


PmMiHKSS   HKIItHT  OF   THU  MAMTOH.i   HYItHOMHTHlr    SCHIKY  57 

•IMIONAL   PAPIR   No.  2Sf 


I)lmHAH..K   MkabLMKMK.NTH  uF   I'iNAWA   (HANSEL  UKU>W  loNTHOI.    Da 


t'ert. 
93  25 
SA'.'iO 

fHVD 
(M-97 
U4W) 
94'Htt 
95-9« 
»S'8U 
9607 
9«07 
9607 
9607 
9«'0S 
9603 
9602 
9601 
96-01 
95-40 
95-10 
95- 10 
9509 
95- 10 
94«>2 

'New  caMeatation. 
NoTi!.-(JauBe  hoights  are  tho*  read  on  the  U|>.tr,.,,m  .id.-  ,.f  il,.-  Contr-.l  Dam. 


u,  nii.v 


Duit'liiirii-. 


Scc.-ft. 

H,I30 

9,0hl 

H,4.<;) 

H,S6<'> 

H,Sm 

H.570 

H.5U4 

■10.949 

■1U,4A1 

'10,570 

'10,570 

Mo,«7n 
'10,711; 

'10,732 
10,533 
10.e5«l 
lO.HOI 
10,543 
B.842 
9,847 
0.58() 
9,527 
9,612 
0.030 
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l)KI'.lHr.UK\T  OF   THE   ISTKHIOR 


7  QEORQE  V.  A.  1917 

Daily  (!Ai(iK  Hkujht  am>  Dimhahck  hv  Pinawa  Channel  at  Control  Dam, 

FOR  UII.V 


Day 


a 

4 
A 

*i 

7 

.s 

» 

10 


12 
13 
14 

ir. 

Hi 
17 
IS 
111 
•M 


2;( 

J4 


■JK 
■M 


H 
10 

II 
12 

14 


HI 
17 
IK 
III 
211 

21 
22 
2» 
24 


2>1 
27 
2« 
M 
3U 

:il 


jBnuar)-. 


Uauir 
Hricht 


Fwl 
Itt  4.') 
Ill  2A 
16  35 
■  A  lA 
l.S  85 

IS  8J> 
15  45 
15  55 
15  55 
15  35 

IS  35 

15  ai 
15  05 
15  1)5 
15  05 

15  15 
15  25 
15  25 
15  25 
15   15 

15  l>."i 
15  75 
15  75 
15  K% 
15  N5 

15  H5 
15  X5 
IS  »5 
It)  U5 
111-25 
Hi  <I5 


chamr. 


Mm.  ft. 


Fpbrimry. 

Mar 

Ctatutf 

I>ii- 

(iaunc 

Hriiht. 

rharif. 

H.'ighl 
Fopi. 

F«t. 

Mer.ft. 

Hi  05 

14  H5 

HI  05 

14  «5 

15  95 

14  95 

15  65 

14  8^ 

15  55 

14  85 

15  SS 

14  75 

15  55 

14  75 

15  S.'S 

14  75 

15  55 

14  75 

15  35 

14  H5 

15  11) 

8,l:t()' 

14  55 

15  24 

O.OHi; 

15  25 

14  .V. 

1-    15 

14  55 

15  15 

14  55 

15  15 

14  .Vi 

15  15 

14  45 

15  15 

.  . 

14  45 

15  05 

14  45 

15  a5 

14  45 

14  115 

14  35 

14  1'5 

14  35 

14  >tO 

N.43.ti 

14  35 

14  !I3 

N,5t><i' 

14  35 

14  Ul 

«,5n«i 

14   35 

14  m 

H.570' 

14  35 

14  Ml 

i«,ri<M' 

14  35 

14  75 

14  24 

14  V. 

14  24 
14  24 
14  24 
14  24 

Ihn- 

(hann*- 


Sec.  ft. 


.\pril. 


(iHuav 
Hi'inht 


Feet. 
14  24 
14  24 
14  24 
14  24 
14  24 

14  24 
14  24 
14  24 
14  34 
14  34 

14  34 

14  34 
14  34 
14  34 
M  34 

14  44 
14  54 


chargp. 


f<fc  ft 
M.32S 
N.325 
S,325 
K,325 
8.325 

8,325 
8,325 
8,325 
8,450 
8,450 

8.4.V) 

8,450 
8,450 
8.450 
8.4.50 

8,.-.75 
8,70(1 


May 


(■aiuiv 
Hrixht. 


F«-l. 


Dia- 

rharKf. 


Junr. 


!l.8:t5 

'.i,8;t5 

II.8.-10 


15  41 

11.810 

15  43 

H,8;i5 

15  45 

!l,8l'i(] 

15  45 

(t.HtKl 

15   4.1 

It.MlO 

S.325 
8.325 
8.325 
8.325 
8.325 


10.(l.'iO 
10,140 
10,240 
10.320 
10.400 

10.445 
l(l.5IU 
10..'>4il 
10,.54ll 
10,5.55 
10.570 


15  NO 
15  81 
15  83 
15  84 

15  85 

15  84 

15  84 
15  84 
15  84 
15  85 

15  8.3 
15  84 
15  84 
15  83 
IS  84 

15  82  I 
15  81  i 
15  82  i 
15  82  I 
15  85  i 


10,3011 


Ju 

y. 

August. 

.SepU 

mber. 

15  8ti 

10.415 

16  01 

10.625 

15  tl 

9.810 

15  87 

10,430 

16  01 

10.625 

15  38 

9.770 

15  88 

10.445 

16  (12 

l(l.(i4U 

15  33 

9.70O< 

15  88 

10,445 

16  01 

10.625 

15  28 

0.6:15 

15  Ml 

10,470 

16  01 

10.625 

15  24 

O.-XI 

15  92 

10.500 

15  09 

l(l..'i95 

15  22 

9,.'>.V. 

15  m 

10,525 

16  (XI 

IU.61U 

15  22 

9..V.5 

I5B5 

10,540 

Hi  00 

10.610 

15  21 

9..->45 

IH  01 

10,625 

Hi  00 

10.610 

15   Hi 

9.480 

Hi  02 

10,64(1 

Hi  Oi 

10.625 

15   12 

9.425 

Hi  00 

lO.lilO 

Hi  01 

10.625 

15  09 

9.3V, 

Hi  01 

10.1125 

Hi  00 

1(1.610 

15  IHI 

9.38.-1 

Hi  01 

10.1125 

15  IW 

HI..580 

15  08 

9.375 

Hi  02 

lll.()4U 

15  98 

HI..VIO 

15  07 

9.3IHI 

Hi  IH 

10.665 

15  96 

10..V>5 

15  06 

9.3.V) 

Hi  o:< 

1 0.6.51 1 

15  (Ml 

^..^.V. 

15  (« 

9.315 

Hi  (M 

10.6.5(1 

15  96 

10..).V> 

15  04 

9,325 

16  IW 

10,640 

15  93 

10.515 

15  02 

9,:ilKI 

Hi  l« 

I0,(i4(l 

15  92 

IO..VKI 

15  03 

9.3 15 

Hi  02 

1(I,(H0 

15  90 

10.470 

15  01 

9.29(1 

HI  02 

Hl.(i40 

15  89 

HI.I.Vi 

15  01 

9.21NI 

Itt  02 

10.640 

15  87 

HI.4MI 

15  02 

9.:iui 

16  02 

l(Mi40 

15  88 

10.445 

15  00 

9.275 

HI  02 

111.64(1 

■  5  84 

l(i.:iuo 

15  o;i 

9,315 

Hi  Ul 

111.625 

15  79 

10.J20 

15  04 

9.325 

Hi  01 

10.625 

15  75 

10,270 

15  04 

9.325 

Hi  01 

10.625 

15  71 

10.215 

15  (W 

«..-«5 

lU  00 

10.610 

15  64 

10,120 

15  05 

9.335 

15  99 

10.595 

15  .57 

10,025 

15  05 

9.3:»5 

16  00 

10.610 

15  .W 

9,970 

15  03 

9.315 

16  OO 

HI.6IO 

15  48 

9.905 

Oi'IoImt. 

15  02 
15  IN> 
II  97 
II  99 


9,3 1  ,"i 
9.:|0II 


9,210 
9,.'(i.-, 


November. 

I  4~81 

II  n;< 

II   84 

I  I   h5 


I 


It  97 

14  91 

14  IH) 

14  92 

14  ^8 


9.210  I  I  M 

M.llidI  I  I  .S5 

!M."iOi  II  .S7 

9,175  H  <NI 

9, 1251  II  9S 


14  85 

■1,1190 

II    9.-. 

II  xl 

9.11.-, 

1  1    91    . 

II    87 

9.115 

1  1   9.-I   1 

II    8.-, 

9,IHMI 

1  1   95 

14  82 

9,0.-i(l 

14  95 

N    81 

9.035 

14  94 

14    81 

9,0:15 

14  93 

14  81 

9.(W5 

14  93 

14  81 

9.o:i5 

14  92 

14  81 

9.o;i5 

14  91 

14   79 

9.1115 

14  91 

14  82 

9.0.'iO 

14  95 

It  82 

9.0.W 

14  95 

14  82 

9,0,VI 

14  95 

14   79 

9.015 

II  97 

14   81 

9,o:i5 

14  08 

14  82 

9.0.10 

14  99 

14  81 

9.u:l5 

14  98 

14  81 

9.U35 

14  98 

14  85 

9,0U0 

15  00 

14  81 

9.035 

9.O.3."! 
9.(8i5 
9,0<KI 
9,075 
9,09:1 

9.II7'> 

9.11.-; 

9.i5;i 
9.;',"i0 

9.215 
9.2INI 
9,215 
9,215 
9.215 

9.200 
9. 1110 
9.190 
9.175 
9.165 

9.16.") 
9.21.'i 
9,215 
9.215 
9.240 

9.250 
9.265 
9.2.10 
9.250 
9.27,- 


IJoreinlMT. 

I4~97  ^ 

14  119 

15  05 
15  02 

15  01  : 

i 
15  22 
15  52 
15  6:1   I 
15  76   ! 
15  69  j 

15  78  I 
15  94  I 
Hi  11:1   ! 


Hi 

09 

Hi 

15 

Hi 

15 

16 

II 

15 

95 

15 

77 

15 

81 

15 

96 

15 

91 

15 

99 

16 

1 1 

16  22  1 

16 

;i4 

16 

37 

16  3U 

10  44 

16  42 

16  30 

Not?  -  -Aut^miat?''  'inm?- 

UiMtharcc  MettNurenivnU  niftrkett  'M  uctuftl  fiH*tcriiiff<i. 

a£eru-HW)  00  W.IVH   Datum 

Whcrrr  tiiarh«iip->  art*  umitUil  upptMitc  xauir*'  ri>aitinri  itf  cumliiiotis  obtain 
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M...NTHI.Y  DlW  HAKUK  (.F  PiNAWA  CHANNKI.  AT  CoNTKOL  UaM  KOR  THK  YeaR  1!M.^ 


OlM'HAHGK  IN  SkdiKD-KkET. 


MONTH. 


Mnxiiiiiiiii 


Junuory  . 
Februar)' 
Msrrh .    . 

April 

\lay 
Junr 
July 

Aupint     . 
SepU'iiilxT 
October. 
November 
DeeenilM'r . 


Miiiiiiiuni 


10,.-,,s() 

lo.na-, 

10,040 
9,810 

»,;n.''. 

9,275 


io,:{.i5 

10,4 1.'> 
!»,<»0.-. 
!»,27.'i 
!t,01-. 
!»,0.».-. 


The  |H>riiHl 


Meiiii.  iHiuure 

I       mile. 


'Ml.J 
»l,01»il 

iu,4o:< 

1U,5!MI 
10,4UI 
1»,4J0 
g.IOh 
».178 


RfN-Off. 


Depth  in 

liieheH  of 

DruinaKe 

.\reu. 


Totnl  in  aere- 
fert. 


N»TK. 


-'Mean  of  first  17  day.i  'coords  of  .\pril. 
'Meiiii  of  List  I!»  (lays  records  of  May. 


WHITKMOUTH  HIVKR. 

Tl...  .s,,„r(-P  of  th.-  Whitoniouth  river  is  i„  WhiU-nmuth  lak-  which  h.-s  i„  th.-  .S.t.th- 

TtTi;  .e.r     '  th  l^u-'"'"-     ^^'"  •'""'""  "f  ''"•  "^■•'^  ''  K"'""-""-^  •^■"•••''  f--""'  •»'"  «'ur  "    o 
Us  j.,„ct.on  with  th.  W  .nn.poK  nver  ju.st  Mow  the  Seven  Si.sters  rapid.s  on  the  latter  stream 

Th.Mlrmn«Ke  area  of  the  nver  m  1  ,m)  square  niil.-s.    TJ.e  ..p,H-r  part  of  the  river  flo«> 

■■;  "     ""•^  *■';'•     , '  '"■  '?■''■■  '""^  "f  ""'  ^-""''y  i-^  ""■•^"«-.  'h<-  I'""!  i-^  fertile,  a.ul  a  con.sE 
ri^  H*       Ih  "•'    "'"  'T"'"    "'"',  r  ""^  ""•''•■•  ••"'"ivution.     The  lower  two  „ul  «  «      I  e 

The  bed  of  the  river  is  generally  clay,  Init  at  the  lower  end  rock  ritiK,»<  «^t^«nd  acnws 
he  nver  b«l  and  at  one  ,H,int  form  what  is  known  as  Whi.e.nouth  falls,  which  i«  nea  X 

;r '.ooTJ'oS'.- t's.*'""^' '""'  '■'' "  •"•  "^^ '"  "^■"'»'^-  ■*■"'  ^•"'^  -""^ '-'-  -'- 

WniTKMOlTH  mVKH  AT  WmTKMorTH. 

HISTORY. 

^..H't'ilrmlTlly"."^,?"''''^^        at  Whitemonlh  on  ,he  .ive,   of  ,ha,   na.ue  l.y 

LOCATION    OK    SKCTION. 

Tht-  .M,.„m  18  l.M-ate<l  on  the  down.stream  sitle  of  the  traffic  hri-lge  which  cros«<«  the  river 
:.lK,ut  nmc  hundrnj  feet  North-east  of  the  CM'.  Hy.  station  at  VVhitemouth^h  ['  k 
nmrketi  by  thnn;  wire  najb  driven  in  the  haiulrail  of  the  bridge  .linctlv  almve  the  south 
abutment  and  the  internals  are  also  inarkM  on  the  hamlrail. 

RECORDS  AVAII.ABI,K. 

Daily  gauge  and  discharge  records  are  available  from  May  2<»,  1912,  to  the  eiul  of  I'M  5  for 
.he  opejj  waU-r  months  During  the  winters  of  I»12-I3  and  1913-14  no  g  uge  ^^H  wire 
obtained,  but  during  the  winter  of  19H-i.l  reco^d^  ««•  available. 
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OEPARTMKXT  OF   THE   ISTERIOH 


DRAINAGE   AREA. 


7  QEORQE  V,  A.  1917 


The  drainai^  area  of  the  river  above  the  station  is  1,400  square  miles.  Much  of  this 
territory  is  low  lying  and  of  a  swampy  nature,  lately  it  hos  been  cross  cut  by  the  drainage 
system  in  connection  with  the  construction  of  conduit  for  the  Greater  Winnipeg  water  supply, 
the  Whitemouth  being  used  as  a  dixchargi-  channel.    This  has  noticeably  affected  the  flow. 


GAICK. 


.^  vertical  staff  gauge  graduated  to  tenths  is  fastened  to  a  pile  of  the  bridge  opposite 
station  91  of  the  section.  It  is  referred  to  a  B.M.  consisting  of  an  iron  holt  tuink  in  a  concrete 
pile  near  the  bridge.    An  arhitrarj-  datum  is  used. 


CHANNEI.. 


The  river  is  divided  into  six  riianncls  by  the  pile  bents  of  the  bridge.  The  bed  i.s  of 
clay  and  liable  to  .slight  shifting.  The  depth  over  the  section  under  nonnal  conditions 
averages  four  feet.     The  banks  are  not  subject  to  overflow. 


DlSl  HAK<iK    MEASUREME.N'TS*. 


f<ufficient  meterings  have  been  secured  to  define  the  discharge  curve  over  a  range  of 
four  feet  in  gauge  height,  for  open  water  conditions.  Under  ice  conditions  a  number  have 
been  taken  but  do  not  define  the  curv  c  of  discharge  clearly.  The  mea-«ureinent8  are  nimle 
from  the  bridge. 


ArClHACY. 


The  accuracy  for  the 
tii.in  73'8  to  77-3. 


statiuii  curve  is  high  over  a  range  in  (jauge  height  of  four  fe»'t. 


DlWT'ARdE     MeamVREMENTS    OK     WHUEMOI  lU     KlVEH    .\T     WhITEMOI  TH,     1915. 


Dull' 


KnKinc'ir. 


Meter. 

.\o. 


Width 


Tin  I 


.Ian.    !•« 

(  .  (1.  Allen 

1,912 

14(1 

200     ' 

0-9« 

Vvh.    IS 

M.  ,><.  .Maddit. 

1,401; 

III 

102 

006 

Mar.  17 

CO.   .Uleu. 

l.^IJ 

IIU 

179 

014 

Ai)ril  1.'. 

M..«.  .Mad.lei, 

l,4lij 

142 

,-)V2 

0-65 

May     .-. 

CO.  Allen    .    . 

•-'.(lis 

1,11 

705 

113 

May  !-• 

M.  S.  Mmlden 

l,4tl:J 

im 

S.V,     ' 

1-97 

June    - . 

" 

1.4ti«t 

K)7 

.-•00 

0-66 

.Iiine  22. 

C  O.  Allen 

LMJih     ' 

144 

685 

M4 

.luly    14. 

T    H.  lliivd 

1,I»7 

1,^ 

672 

1-28 

.\UK.      .'» 

H    II.  I'nitl 

I,4W'> 

141 

4I»4 

0-31 

Aug.  11 

- 

MWi 

i:t!t 

467 

0  16 

.\up.   IT 

.. 

I,4U<i 

IKK 

461 

Oil 

Sept     17 

" 

1,4<«> 

i:!7 

415 

0-07 

\.,v    •:, 

CO.  Ail.n 

l,:i74 

M-> 

462     1 

0-45 

73-34 
73-2« 
73-29 
74-36 
75- 13 
76-29 

74  -  39 

75  12 
75-38 
73 -SO 
73-69 
73-56 
73-43 
74-13 


20' 

10' 

24' 

37h 

79f. 

1,684 

370 

781 

S«H) 

l.M 

76 

53 

31 

20S' 


Ml 


t^Utt-TIit-IiT. 
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Dailt  V.avuk  Height  and  Dimcuahoe  or  WmrKMonH  Uivkh  at  \VHrTi;M..i  in  tnu  191.-, 

[Prainum-  area  1 .4(X)  Miuarc  iiiili-.s.| 


Day. 


1 
2 
;< 
4 

5 

6 
7 
H 
•J 
lU 

11 
12 
13 
14 
IS 

lU 
17 
lt> 

m 

20 

21 
22 
23 
24 
25 

26 
27 

2K 
2tt 


January' 


Gaun 
Ueiclit 


•J 
111 

II 
12 

la 

M 

Ij 

Hi 
17 
15 

w 


-•4 


JO 

II 


Feel. 
73  42 
73  4U 
73  441 
73-40 
73  40 

73-38 
73  38 
73  38 
73  38 

73-35 

73  35  I 

73  3.'.  ! 

73  35  I 

73  35  ' 

73  35  l 

73  32  ! 

73  .to  ' 

73  3(1  I 
73  M 

73  30  I 

73  30  ! 
73  :io 
73  30 
73  29 
73  27  I 

73  27  I 
73  27  I 
73  27 
73  27 
'3  26 
r.l  24 


Di*- 

churfcf. 

Se<-.  (t 


February. 


Gauci; 
Height 

Feet. 
73  24 
73  24 
73  24 
73  24 
73  24 


l>i». 
charxe. 

Sec. ft. 


March 


April. 


(iaua*' 
llciKkt. 

Ff«-t 
73  2« 
7.1  2S 
7:1  2K 
73  28 
7.)  27 


1)1.. 


.Sir    ft 


73 

24 

75 

24 

7,1 

24 

7;f 

24 

73 

24 

73  24 

73 

24 

73 

24 

73 

26 

73  26 

73 

21  > 

73 

26 

73 

28 

73 

2« 

73 

2U 

73 

2ft 

73 

2H 

73 

2« 

73 

211 

73 

30 

73-29 

73-30 

73 

M 

73 

28 

7.1 

27  . 

7.-I 

28  1 

711 

27  f 

73 

28  1 

73 

21t 

73 

27 

73 

28 

73 

211 

73 

28 

73  2!( 

73 

:<ii 

73 

2'l 

7.1 

34 

73 

.11 

73 

31 

73 

:iO 

73 

2« 

73 

32 

73 

40  ' 

CiHuae 
.Hi-icht 

FlH-t. 

73  34 
73  35 
73  41 
73  70 
73  •>» 

73  70  i 

73  71  I 

74  6U  I 
74  71  • 
71   7'J 


Uia- 
charcf. 


(-jau^r 
Heicht 


t^hargf . 


Heiaht      charge. 


F«;t 

i  S-c.  ft. 

Fi-vt 

Uer  ft 

75  50 

i,o:io 

74  4.) 

395 

75  72 

i.iuti 

74  34 

:17.) 

7.-.  71 

t   i,2iU 

74  32 

i4(l 

75  73 

1,200 

74  29 

,1211 

75  17 

».17 

74  2« 

312 

75  10 

829 

74  27 

.117 

7li   S3 

1.280 

74  25 

.f08 

76  31 

1,680 

74  39 

175 

76-34 

1.710  i 

74  39  1 

.175 

76  29 

1.660 

74  40 

JSO 

i  "1 

8,"< 

74 

90 

74 

■.13 

74 

44  1 

74 

39  : 

74 

4(1 

74 

41 

74 

42 

71 

II 

71  40 

74  39 
74  34 

74  44 

75  07 
51 


<17.i  ! 

400 

375 

380  j 

.>5  i 

.190  ! 

3V)  ' 

38U  j 


76  31 
76  35 
76  31 
76  19 
76  07 

7ti  .>6  j 
76  06 
76  06 
75  43 
75  39 


73  39 
73  38 
73  .19 
73  31 
73  ;«J 
73  31  ; 


75 

SO  i 

75  49  1 

75 

'f' 

75 

72 

75 

71 

375 

75  27  1 

350 

75  2<)  i 

400 

75  21  1 

757 

75-03 

1.U40 

74  93  1 

1.030 

74  80 

1,020 

74  79 

1.18U 

74  72 

1,190 

74  69 

I.ISO 

74  62 

74  5<1 

1 ,6X0 

75  25 

1.720 

75  28 

1,680 

75  26 

1.580 

75  20 

1,470 

75  24 

1,470 

75  29 

1,470 

75  35 

1,470 

75  41 

981 

75  .«» 

U54 

75  29 

877 

75  15 

871 

75  09 

841 

75  08 

733 

7S-09 

673 

75  08 

649 

75  09 

S90 

75-46 

551 

75  4.-. 

535 

75  46 

-196 

75  19 

463 

883 
871 
>35 
S59 

.889 
928 
'.»67 
947 
889 

805 
709 
763 
769 
763 

769 
l.UOU 

995 
1.000 

829 


July 


76 

12  J 

75  03  1 

74 

82 

74 

HA 

74 

84 

74 

82 

74 

69 

74 

59 

74 

59 

74 -«0  1 

74 

68 

76  41 

75  41 

75  31 

'75 

14 

'74 

97 

'75  80 

■75  63 

>75  46 

■75  29 

■75 

12 

■73  95  1 

'73 

78 

'73 

61 

73 

61 

7.t 

62 

73 

61 

73 

(Kl 

73 

72 

73  74 
73  81 


787 
733 

607 
631 
619 

607 
535 
480 
480 
53S 

529 
967 
967 
902 
799 

697 
595 
502 
410 
326 

249 
177 
110 
.V* 

58 


63 
!s7 
95 
'21 


Ausu«t. 

74  10 

240 

74  09 

236 

74  06 

223 

73  99 

185 

73  St4 

172 

73  93 

168 

73  92 

164 

73  91 

160 

'73  85 

137 

'73  75 

98 

tiepU'iiibcr. 


Uctobor 


73  67 
73  03 
73  60 
73  54 
73  46 

73  .W 
73  64 

-3  50 
73  46 
73  41 

73-44 
73  44 
73  40 

73  37 
73  35 

73  3S 
73  34 
73  34 
73  33 
73  32 
73  32 


73 

63 
55 
45 
49 

45 
45 
39 
35 
34 

34 
34 
30 
29 
28 

28 
27 
27 
27 
M 
26 


73  33 
73  32 
73  32 
73  33 
73  39 

73  32 
73  32 
73  31 
73  30  i 


26 
26 
27 
30 

26 
26 
25 


73 

99 

74  01  : 

74 

09 

74  09  i 

74 

11 

74 

12 

74 

28 

73 

34  1 

27 

73 

36  j 

28! 

73 

36  1 

28 

73 

38  ' 

29  i 

73 

,«» 

30 

73 

39 

M   , 

73 

39 

.■10  1 

74  29 
74  32 
74  44 


r3  40 

?3  40 

73  42 

73  42 

73  46 
73  46 
73  52 
73  52 
73  56 

73  61 
73  64 
73  80 
73  89 
73  95 


10 
30 
32 
32 

.(j 
.15 
12 
42 
49 

58 
65 
117 
IS2 


74  19 

74  18 

74  Is 

74  16 

74  16 

74-18 
74  19 
74  17 
74  10 
74  04 

74  01 
74  94 
74  lU 
74  08 
71  (Mj 
74  (H 


-rai:;r..-  i::.-:pn^j  lli;irk>  U  lii'ua  vv  iuLerpoiateti. 

IcB  cunditiuDs  from  January  1  to  April  1:;  uml  ii-hm  ■* 

Not  aiifTu-ii-iit  infurinatiun  to  iimiputo  daily  dis.-liaiKi- 


193 
219 
236 
236 
245 

249 
321 
,125 
.140 
350 

330 
335 
3:<0 
:«- 
290 

281 

276 
276 
267 
267 

276 
281 
272 
240 
214 

201 
214 
240 
23i 
223 
214 


N'ovt-luber.    1 

1 

74  04 

214 

74  10 

240 

74  07 

227 

74  06 

223 

74  03 

210 

74  01 

201 

74  0« 

223 

74  16 

227 

74  26 

240 

74  44 

240 

74  79 

240 

74  76 

245 

74  71 

74  66 

i 

74  65 

74  .->4  1 

L.'eeeralK'r 


74  04  I 
74  05  I 
74  02  ' 
74-00 
73  97  i 

73  85  ; 
73  82  I 
73  82  ! 

73  81  ; 

73  80  I 

73  80  i 
73  80  ! 
73  80 
73  78 
73  76  , 


74  47 

74  41 

74  .15 

74  32 

74  26 

'74  23 

'74  20 

'74  15 

74  13 


73 

73 

73 

72 

73 

70 

73 

68 

73 

65 

73 

62 

73  60 

73 

59 

73 

.■w 

73 

S8 

73 

Vt 

73 

61 

73 

61 

73 

61 

73 

61 

73 

.■» 

i-inl'i  r  l.i  I,,  l)i-i-i  iril,i-r  .11 


^^P 
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Monthly   DiwHAmiK  .»»   Whjtemui  th  Kivkk  at  Whitkhoith  koh  thb  Vkam   191a. 

IDraiDORp  area  1,400  aquare  milrs.] 


MONTH 


UiacHARoc  IN  Second-Feet. 


I 


JaDuary 

Kebnian' 

.March 

April. 
May 

1.7:.'0 

June 

I. INN) 

July. 

imT 

.\uguat . 

J4it  ; 

."'eptembiT 

177  ' 

October.  . 

350  I 

Novcmlwr 

I>ec«'inber 

Thi-  Y 

I'lir 

l.Tl'H 

NilTH. 

—  MnrkiHl  ihn- 

'i   K-liinat>c| 

.MIX 

.■>s 

■M 

J.". 

1»H 


Mnxiniiini  :  Miiiiiiniiii         Mrnii. 


'IH 
'1(1 
'10 

't:><i 
I. Ill) 

1197 

147 

,M 

45 

'L'lll 
<IU(I 


IVr 

miiiarr 
mill'. 


O'llia 
0-007 
0(107 
(I  :<ai 
o  7lW 
0-4W8 
o:!l» 
0(tt!t 
0  0H2 
0  lit  I 
O-  l.'jd 
U  1171 

O  liO.^i  ' 


UoM-Urr. 


Depth  in 

iiichiii  on 

I>rainaKf 

.\ren. 


O  01.5 
0007 
O  (lOX 
U'.'iW 
0014 
O-.'iSt* 

0  Mis 

0-OtiN  i 
0-036  j 
0-220  I 
01«7 
tl-0H2    I 

..7,J 


Total  in  urr*-- 

f<f!t. 


1,1(N) 
.55.'. 
815 

20,800 

tM,:<oo 

4l,.50t) 

27,500 

.5,10(» 

2,7U<.' 

1«,400 

12,500 

0,1.50 


-'00,22(1 


'       RED  RIVER  AND  TRIBUTARIES. 

m:i)  HiVKH. 

Tilt  Kc<l  river,  oiio  of  the  ni<«l  iiiijHirtaiit  flowing  in  the  pn.vinn-  of  Miiiiitohn,  hiv*  its 
source  near  th..  eentnil  part  of  the  State  of  Minnesota.  It  (lows  .south  and  west  to  the  town 
of  Hreckonhn.ltte.  then  north  to  the  International  U.undarv.  fonniiiij  the  Umnrtarv  in  that 
stretch  U-tW(H'n  the  Stales  of  Minnesota  and  North  Dakota. 

The  Reneial  direction  ot  the  river  from  Hreckenliridite  to  lake  W  Hinip..K,  into  which 
IxKly  of  water  the  river  empties,  is  North,  tliouijh  th.-  river  itself  is  vcr\  Millions  i,,  iu  course 
nearly  douhliiiK  its  length  lictween  the  |Kiints  mentioned. 

The  draiiiaiEc  l.asin  of  the  river  i-  1  lti..«7  sijuare  miles,  of  which  »J,.->»7  ,-ire  in  Minnesota 
;ind  Dakota.  rA\.:A*)  in  ,>a.«kaIchewaM  and  2:<,:«XI  in  .Manitolia. 

'I  he  vall.-y  of  tlie  river  is  not  .IcHiuhI  hy  high  hanks  as  in  most  ea.-.es.  but  the  whole 
>-..untry  sloix-^  gently  toward  the  river,  which  lies  in  a  channel  cut  to  a  (h'ptli  of  from  2.')  to 
.i<)  fi-ct  Ih-Iow  the  plain. 

The  valley  of  the  K.hI  river  IS  the  ol.lest  .settled  district  in  the  I'rovinee.  tli(.  land  U-ing 
practically  all  scttL-d  and  fanne-l.  Little  standinit  tiinUT  is  to  he  found,  onlv  clumps  „t 
din  anil  a.sh  with  (mplar  and  cottoiiwo<Hl  Iwinu  found  along  the  river. 

'l"he  stream  alTordiKl  the  first  means  of  access  to  the  country,  and  was  navigat,..!  for  a 
numlH-r  of  years  l..fore  the  advent  of  the  railwiys  to  the  countrv"  In'tween  Craiid  Forks  ami 
lake  W  iiiiii|M-K  Thi,  traliii-  has  however  practicallv  ceawd  to  exi.st  except  U|)on  the  .stretch 
of  the  riv.r  Ixtv.....,,  Winni|H(.  and  the  lake.  The  Dominion  (JoviTiiment  have  built  a 
dam  and  lock  near  the  mouth  of  the  river,  an<l  by  oiHTatinjc  it  an  ei«ht  f<K»t  depth  for 
navigation  puriH.ses  i>  .-tLsured  iH-tw^n  the  lake  and  the  city  of  Winniiien. 

There  are  ;i  riuiiil"  r  of  imiHirtant  centres  which  are  IocbUmI  along  the  river,  .\moiig 
those  within  the  provii.ce  of  .Manitoba  are:  Kmerson,  which  ig  juMt  north  of  the  U\>r- 
uational  U.undary  W  mmixg,  at  the  juiKtion  of  the  .\ssinilx)inc  with  the  Hi-t],  and  Selkirk 
about  .'•_>  miles  |«.|o„   W  inni|).-g.     In  ad.litioi,  to  these  a  numlK-r  of  .small  eoniinunities  are 
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MHprinn  Htation-  have  U-i-u  U«ttt.-<1  fn.n.  tin...  to  tin..-  a.i.l  inaintain«|  f„r  ••..rtaii, 
penodii  at  the  following  ptjintH  along  the  river  m  the  provin.-.-  of  Manitoba    - 

1.  At  the  C.N.R.  bridge  at  Emerson. 

2.  Three  rnile«lK-lowKmerf«)n. 

:<.    At  Khn  Park  hridge  in  Winnijxg. 
4.    At  KfHiwofMl  liridge  in  Winniixu. 

IIIIHI   rMIIK>. 

The  trihularie.  ..f  the  Hed  whi.h  enter  th.l   river  wilhil.  tl,..  prov.nre  of  M..M,...I.M  .,r 
<!(«■  to  Its  iMiundarii-  are: 
IVnihina  river 
KoM-aii  ri\er 
|{at  river 
Morris  ri\rr 
AjwiiiilMiiiii  riM-r 
><-irie  riv<r 

<»f   tlip..  the  A,,i,„Ih„„.    ,-  ,l„-  -.  ,iu|,.,r.:.n.  :.n,i  ,-  Kuen  a  .--.parat..  seetion  lu  tlu. 

'\*>n.  1  lie  ..then,  an-  .  ■on.M.ler.Hl  ..lohi:  with  the  H...I  riv.r:  thev  enter  it  in  the  order  given 
ro,„  soun-e  „.„„„.„,.  |{..e.,r.l-  of  ,i-.  h.r.,-  .,r  ,h..  Ho...au  and  Kat  are  fairlv  eontinuo.ts. 
Mit  for  th.;  other,  only  isoL.t.-l  luet-nn^-  ,r.  :.vaila!,le  ..,.<l  ..re  therefore  li.-tH  ..mh-r  the 
••'ad  of  HUi'e<>llani-oil.>  iiietiriiiu- 

In  the  ...«.  of  the  l-..„,l.,..a.  ,.o.,.  -I,.,ul,l  l„.  „,a,i..  that  tl„-  nver  How.  partiv  through 
.ue<l  M^t.^    l,.rntorv         |!..,..,r.i.    of    „-    ,i,-,.|,ar,..    u-r-    k.pt    l,v    the    rnitinl    Stat^" 

■i<-r.'  inelude.1  in  Wal.r  l{.-<iur.-..,  |'-,|».r  N.,     i 


HKI)  HI\KI{   Al    I  Ml  !:.Mi\ 


Hi-i..in 


The  .'tatioii    ua-   . -tal.ii-ii.'d   liv   •>..■*.  .>,-., \i|   <,u  M 
'lily  from  that  Hai. 


loi: 


ili'l    tia-    lii'.'ii    ii|M-r:tti-<l 


The  .^..etion  al    llir  tin..-  ..t    l|,,.  ,-t..l.ii.|iiiM 


nt  ,,1   iIh-  Maih.i.   Ma-  hM-alcl  on  il„.  ,|„tt, 


'.u,       <h'  of    l.e  (   A  I      l,n.i«.  al   l.u.er.-o„       Th,    1.1'.  «a.  a.  th-  ,„ler...„on  of  .|„.  end 

.;;;,;;  ;■;;,'""''"■  "'"■ "-  "•""'■■■'  ''•"■''^-'  "■•  "'■■  i-' '--'  ••■"<  ■■'  'i.-  i.n.i...  o,.  ,h..  ,io«" ! 

>.      on  ..  loeat..!  on  ,he  downstream  m.|...  ,h,.  I.l>.  I>eir,a  h,,at..l  on  the  west  .side  of  the 
ahmment.      1  h,>  ..hange  ,Mo-...,i  ,1„.  l„..a„.,n  of  ,|, „.,„  approMuiatelv  tw.lv     f   ' 


UKi  OKIl»     \\  ^li    Mtl.K 


iJaily  gauge  height  reeord,  have  Uvn  kep,  i„r  ,  a,.|,  o,-u  water  season  s.nee  the  suu.on 

■  4      T'n    ;"      ""T"',"""'   '"••"'''"    '""'"^  "'""'^  '•""""'"•"--  hav..  lK>en  obtain..!  f"; 

«iM    (xri.Kl        .\   diseharge   .iirve   u.r   oiten  water    uu\  ■x\v.,,.r   ,..,..li, ;,>.,.    i...     i 

■.-....■,,  :,„„  ,r,mi  It  .Minmtes  „f  ,|aily  di-ehare,   h.-iN,   I,..-,,  arrivnl  at. 
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DHAINAQE  ARKA. 

The  area  tributarj-  to  the  river  above  this  station  is  34,600  square  inilen  and  practically 
all  of  it  is  south  of  the  International  Boundary*. 


tlAlGE. 

A  iiiue-foot  vertical  staff  gauge  is  secured  to  the  shwt  piling  around  the  west  pier, 
t  wenty  feet  upetream  from  the  section  and  is  used  for  the  lower  stages  of  the  river.  The 
ri-cords  of  the  upper  stage  of  the  river  are  obser^-ed  on  a  gauge  placed  on  the  east  side  of  the 
ice  breaker  on  the  upetream  side  of  the  bridge.  Both  of  these  gauges  arc  referred  to  » 
permanent  M.H.S.  B.M.  located  on  the  left  bank  of  the  river  about  sixteei  feet  upxtreani 
from  the  west  bridge  abutment.    This  B.M.  is  set  to  M.H.S.  datum. 


(  HAN.NEI.. 

The  cliannel  is  divided  by  the  bridge  piers',  otherwise  it  remains  the  same  under  all 
conditions.  The  bottom  is  liard  clay  inlaid  with  gravel.  It  is  straight  for  four  hundre<l 
feet  -ibove  the  station  and  five  hundred  feet  Ix-low.  The  banks  are  liigh  and  not  subject  to 
overflow  except  under  extraordinnry  condition.^.  The  floods  of  187!i,  1882  and  18!>7  over- 
Howetl  the  banks, 

UISC'HAHUK   MEASUliEMENTS. 

Mea-fua-nients  are  takm  from  the  downstream  side  of  the  bridge  except  under  winter 
conditions  when  thev  are  taken  from  the  ice. 


ALCLHAtV. 

A  range  in  stage  under  open  water  conditions  of  26.16  fe«;l  is  coveretl,  the  discharge 
curve  being  well  defined  between  gauge  heights  74y.O  and  Ttio.O,  beyond  these  limits  the 
definition  is  not  so  good.  Under  ice  ctinditions  a  discharge  curve  is  well  defined  between  the 
limits  749.0  and  751 .5. 


l)i.siH.\m!K  Mk.^slreme.nts  of  Ked  Rivek  at  Emeksox,  l'Jir>. 


Date. 

KiiKiixi'i'. 

Meter. 

No. 

Width. 

.\rea  of 

Section. 

\ 

Mean 
eloeity. 

(iiuiKe 
HiiKht. 



Diseli.irn 

Feet. 

Sq.ft. 

Ft 

Iicr  see. 

Feet. 

.Scc.-ft 

Jan.    JJ 

CO.  All.ii 

i.!»r.' 

1H8 

70H 

1J2 

751'J."i 

•»4;i' 

Mv  i:t 

1  i;.  IS.  I'littiTwdi 

i.isr 

l^h 

710 

1-24 

7,VJ-4-.' 

sw.t' 

Mar  :.'.' 

CO.  AUiii 

i.yi-' 

lUl 

73ti 

1  •  2-, 

7.'.L' •.'):! 

020' 

April  11 

T.  J.  M.rnr.' 

l,4X-> 

1'<J4 

4,'.'sa 

L'-40 

7tV.'l!» 

10,27<t 

Mav  I'd 

(  .  <>    .\Uiii 

J.Ul.s 

Jtl4 

•.',190 

.'•(W 

7.-i(in) 

4,57t) 

IiiiiV   11 

■-•  IMS 

-ML' 

[..Wl 

lti7 

7.v»;n 

-',.540 

.hil\       N 

1     M.  H..\.l 

l.l'.Ml 

:i2K 

tj,640 

H-Ol 

771    Jl 

n»,uaii 

July    Jl 

1,1 '.Hi 

m:> 

4,179 

2  •-•7 

7(ilH;» 

M.4W1 

Auk    It) 

" 

i,HMi 

I'UT 

l,4It> 

1  •  m 

7.">;MHi 

.',;<iu 

St-pi.  l."i 

" 

1.1 'J7 

1**7 

l.Ut>«> 

1  ■ .'.'.» 

7.'.l-7t 

1.72'- 

, 

. 



-  . 
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Daily  Cai  <iK  IlKUiHT  and  UitMHAUUt:  «»  lUu  \ii\t.H  \i  IAikiimin. 
IDraiiiHKi-  un-u  ;<-t,)iOU  M|iiun'  lllill■^.| 


HIH   IIU.J. 


Jlinutir) 

Ki'bruHrv 

.Murrti 

Aiiril 

M 

a\ 

.llllH' 

>«> 

~ 

— — 

—  - 

(iBUV 
lleilUil 

rhuriif. 

(ittlUCf- 
lll-ijll 

Ih.- 

rtmriit*. 

liaiiici- 

llimhi 

DlK- 

ilinriri- 

liuiup- 
llriiht 

l>u- 
t'liHrKi 

(iHIIKi- 

HmvI,i 

Ui- 

'IjMrKi' 

(jauici^ 
lli-Kbl 

1      DuH 
i   rharir 

KtTi 

.s...    „ 

K..I 

S...     II 

Ki-i 

H.I      ll 

Kii-i 

.H».,       M 

1..  t 

.s,.  tl 

ti'-l 

Sc<-   ft 

1 

Al  :i!i 

'Mill 

.-,1    H<i 

H(I7 

.',1      HI 

HH.1 

•wi 

H4 

l.iimi 

',.1  IJ 

jiin 

"►»   IM 

it.aUM 

- 

51   .'>l 

'ir,7 

.•|1    H<i 

HII7 

.'ll     Hll 

Vl.l 

"ll 

III 

1  7IIII 

'A    111 

J.iiV.', 

VI    M, 

.1,4U1( 

;< 

:>[    IM 

•i.'.7 

.'ll     H«i 

h7h 
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ee  DUPAKTMKXT  Of   THE  ISTKHIOH 

7  OIOROK  V,  A.  1t17 
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RID  HIVKU  AT  KI.M  P.VKK. 

HI.HTOHY. 


The  .itation  wa«  pBtal)li(*h«'<i  hy  M.  S.  Madden  on  Auf(ii.'<t  I'.t.  1914,  the  object  of  CHUtl.- 
liahing  a  station  at  thin  point  wax  to  secure  some  infomittidii  reKtirdinf[di.<4charKe  with  a  view 
to  tnakinK  some  deterniinatitiiui  liy  .ilofie  meaNurenientN. 


I.IMATUIN    UK    .SKI  TlilV. 

The  nittcr  .s«>ctiun  i.s  situuteii  on  the  (lowii.-itreani  .Mide  of  V.\\i\  Park  traftie  tiridge  wiiieh 
(Toswfi  the  KihI  river  .-it  Khn  Park  witliin  the  city  liniitw  of  Winnipeg  and  about  four  and  one- 
half  miles  alMive  the  junction  of  the  .XsMinilHiine  and  R«Hi  ri\crs.  The  LP.  of  the  seetion  i> 
market!  mi  tin'  wcMwIen  hand  rail  al  the  north  end  of  the  bridite  on  the  downstream  side. 

KKCdKIM    WMI.AHl.t. 

I>ail>  miUKe  lieiicht  readifiKs  have  \>fvi\  taken  from  .Xuifust  19.  1014.  on.  .\  iiumlMT  of 
discharu*'  iiieM.sureinen.s  have  atm  U-eii  spt-unni. 

Th«'  (tresc'nee  of  the  St.  .\ndrew.s  Dam  in  tin-  Heil  river  has  ii  iiiateriul  effiKrt  U|)on  tin- 
dlM'hafKi-  meujsumBent>  taken  at  this  (xiint,  but  one  of  the  object.-  of  cstablishinK  the 
'^jitioii  WHS  to  s«Ttaie  records  »>ver  that  jieriod  when  the  daiii  wji.s  o|)ene<l.  There  have  In'en 
no  ••st'iDute-  ma<k-  of  daily  discharKc  for  this  station. 

DH.\IN.Mib    AKK\ 

Fhi'  :iii  .1  liilmlarv  to  the  Re«i  river  above  KIni  Park  briilge  is  41  (HiO  -.<|U.ire  miU-^ 


.\  nitw  liii.l  M  I ;  i  ;il  stuff  K:i»Ke  was  spiketl  to  the  wcxsleii  ice  lireuker  op^xisite  station 
HiO  oil  '^'  iiiet»TinB  >nfiion.  This  vtan  n-placed  on  NoveinlxT  '»  by  a  vertical  staf^ 
gauge  »tin-ii  was  fiixirneii  to  the  romretc  |»ier  in  iiiidstretiiii  ami  just  U'low  the  ice  breakei 


PKOaRKsa  HUHtHT  Of   THK  MAMTOHA    HYhHOMKTKIt    SIHVKY 
•IttlONAL   PAPnn   NO.  2Sf 


67 


<  H.WNKI.. 

The  duiiuu'l  ix  kI  ruiKlit  fi.r  I  .(NNI  f.ti  alh  .ve  tin-  ■^wtiijij  uiiil  I  .."JOO  feet  U-low,  the  Unkx  !ir.- 
high  ami  not  liahlc  to  overflow,  the  lir.i  of  tlu-  rhHiiiM-l  ix  roiii|K»H«l  of  Mind  and  clay  and  «iin.- 
what  Uablo  to  shiftinic.  Th.'  ri,,tnn<l  i'«lf  ix  divid.^1  into  two  chanm-U  l.y  a  miti^.'briiU.-  |>i«T. 

Dlm-HAKliK  MKAHt'KKMENTH. 

Th«'  iliwharRc  inttwim-nicnls  an-  taken  froii.  the  dowiiMn-ain  »\Av  of  the  luidnr. 

Ar(  1  H.\(  Y. 

Owing  to  lh«-  .-ff..!  of  til.-  o|KTation  of  the  St  Andrews  Dam.  it  ha^  not  lM-<-n  ixMHihU- 
to  eoMtniet  a  dwebarKe  .urve  for  this  station.  Primarily  the  Htation  wiih  .^tabliHhed  with 
the  objpct  of  niakiiiK  slo|)e  diHfharp-  exi« rimenls.  unthr  eonditions  obtainiiiK  when  the  ilam 
WW  eloiWHl.  Imt  owiuK  to  the  distanee  that  the  water  \i^  l.aek.-.!  up  U'vond  the  station 
mifficient  fall  enidd  not  !«■  ol)taiii<-d  in  a  r^treteh  of  .s«"veral  miles  to  r.-iider  the  rr-siilt«  obtaineij 
at  all  n-hahle.     When  the  dam  id  ofx-n  the  diseh;:ri;e  measurements  are  (juile  reliable. 

DlMHAHliK    .MkA81  HKMB.NTW    OK    Keu    ltlVi:H    AT    Kl.M     I'aKK,    Wi.NNIPEU,     lyi.'i. 
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l,U-J«l 
1.1«7 
I,  HIT 


ll'ot. 

:f.'.'. 

421 
4Uh 

.MM) 
«l'.s 

\2S 


."*<|.   (I.       :l  t. 

J,4MI 
2,4MI 
l',4.W 
-',47« 
.•>,2«« 
.'•,l)»h 
\.>K, 
."...IKI 
•">.4'.M 


0';Ui 
(I  S/i 

0  3.". 
017 

1  9« 
1  !H'> 
O  .'lO 
0'(>N 
Oti7 


.!      Kwt.      I 

i 

TLI*  7S 
TJ!9  Hi 

7J«m»  ( 

I      730 -.M  1 

735-74  I 

7.35- 19  I 

7.33   Itf  ! 

,     7;<flO;j  i 

:.3t)-i5  s 


."v-i-.-ft 

MM' 

h7.-.i 

s7,-.i 

l.l.jii 

lii,.Vi:t 

!t,HM 

.'.ItiJ 

:t.«K{ 


KKl)  HIVKK  .\T  |{i:i>\\()()l)  HUIlMii;.  \VlN.\II'K(i 

HISTOKY. 

\  »iUKe  was  .s.-t  on  the  Red  River  at  the  H.mIw.mmI  britlne  in  the  City  of  Winnipeg  on 
Augiwt  2J.  1912,  by  G.  H.  Hurnhani,  in  eonnection  with  the  work  of  the  R(hI  River  survev 
:md  from  that  time  intermittent  Raune  readiiiRs  have  \m-\\  obtained  at  this  (Miint. 

I.IM  ATION    OK    liAliiK. 

The  RedwmKj  bridRe  .ro.s.ses  the  Re.l  River  ..n  I{.Hlwo<Mi  .\ve  in  the  City  of  WinniixK 
.U,ut  three  miles  dowitstream  from  the  junrtion  of  the  Hv<\  and  Assiniboine  rivers 

The  gauge  is  Iwate.!  inside  the  ire  break.-r  and  facing  the  upstn-am  side  of  the  bridge  md 
>  r.-f,.rene(Ki  toa  B.M.  .-kt  t(.  M.H..><  datum,  on  the  top  of  the  bridge  pier  adjacent  to  the  gauge. 

KKIOIIDS    AV  VILABl.t. 

Intermittent  gauge  readings  have  been  .>l>taine<l  nn  this  uaui£e  irciu  the  time  of 
ii-t;ili.ition  to  the  imkI  of  the  year  l!ll.'.. 

lti:i)  HIVKR  .\T  .MORRI,-^. 

IIISToHY. 
A  gauge  wius  esUiblished  on  the  Red  river  ;ti   thr  town  of  Morris  on  .M.iy  I.    l!t|4    l.\ 
\    I'uie.  and  from  ,tmt  date  gauge  readings  have  l..-eii  obtained  at  this  |Niiril' 

I,""    MIIIN    OK    f,  M  (,K. 

A  twelve-foot  staff  gauge  ha.«  Urn  seeured  to  a  hkI  <lriven  into  the  Ih-iI  of  the  «treim 
I  M  iwint  direetly  U-h.w  the  C.N.K.  pump  hou-s.-  on  the  left  bank  oi  the  river  mvK  k1-»,i 
■.\  iiutiiireti  feet  Iwiow   tiie  |Mint(Mi|i  lirulge. 


H     '■•^  ».m.''"Sr'J. 
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Tin-  Kituip>  w  n'fpiTPd  to  ii  |M>niiiini'nt  M.H.H.  B.M.  m-l  lo  M.H.S.  (Ufiiiii  :itiil  l<M7Hlt<<l 
iN'hiiul  thr  CN.J{    |minp  houm>. 

HKt'UHUM  WAILABIJC. 

CoiitiiiuuUH  rcconlK  of  tliiily  khuip'  rcwIinKM  hiivt>  Ut-n  iilitHiiMtl  from  I  In-  time  of 
inKliillalioM  of  the  khiikc,  Muv  I.  IUI4,  to  Nnv«MiitN>r  .Jl    llt|.5. 

KKi)  ui\  i:h  at  ST.  \(;athk. 

lllHTMItV, 

A  KiiUKi*  wiutm-i  nil  tin-  Hill  river  111  Si.  AkhIIic  Iiv  A.  Pirir  on  Muy  1.  l!tU,  uiid  cxrt'pt 
iliiriiiK  tiiiii>r«  (if   iiili-rfcrciict'  iliiriiiK  liiiili  wiitcr  riMiiriii<  liuvf  In-«>ii  olttitiiu'il  "iiirt'  Ihat  lime, 

I.IM'.MION    OK    (f.^l  liK. 

A  iiiiie-fiNil  eii!iinelle<l  .-^ItitT  kikik*'  )>:>''  'x'^'K  ""I'lire)!  !•>  :i  hmI  ilriviii  into  I  lie  ImhI  of  the 
Htreuni  elow'  to  the  left  hunk,  two  hun<lre<l  feel  lUiwiistretiin  from  llie  ferry.  The  KauK<'  ii* 
referred  lo  ii  |M<rniiiiient  .MILS.  H.M.  set  to  MILS,  ittitiini  mikI  liM-atei|  nt  top  of  Imnk  iieiir 
the  K""lt<' 

II  Kl  okdn   w  mi.ahi.k. 

(liiiiKe  reeonis  lire  iiviiiltilili'  from  .May  I  to  l>e<-eiiilM'r  :<! .  Mtj  I.  from  .liiiiii:irv  I  to 
.Vpril  ■>.  from  .May  II)  to  .liiiie  :«».  aii<l  from  July  1\  to  NovinilMr  \1.  I'.tl.'i. 

m)si;Ar  hivkh. 

The  KoHfuu  river  is  the  larKesI  triliiitary  eiileriiiK  the  HihI  river  from  the  i  .i>l  xvilhin  the 
ri'iiviiK-euf  MuniluliH.  The  mouth  of  the  Hii.seHU  isalNiut  I'J  mili'N  north  of  the  Iiilerimtloniil 
Ixiuiiilttry  unil  it  (Irain.x  the  territory  lyiiiK  lo  the  wext  iiikI  south  of  the  l^ike  of  the  WimmLs. 

The  Keiierul  ilireetioii  followetl  by  the  Kom-uii  is  northwest,  Imt  the  ueliial  eoursi'  of  the 
river  is  very  sinuous,  alxiul  half  of  its  h'liKlh  lyiii(i  in  Initeil  Slates  territory.  The  hanks  of 
the  river  var>-  fnnii  ten  to  twelve  fin-t  in  heiKht  anil  are  eiit  shar|ily  ilown  from  the  prairie 
levi'l.     The  river  iNiltoni  anil  hanks  ar ni|MiH<-«l  ehii-fty  of  heavy  elay. 

The  ilrainaKe  area  is  I.IIS"  .s<|uure  miles,  K*NI  s<|Uiire  miles  U'iiiK  in  Maliitoha  :iti<l  l.lKt" 
square  miles  in  the  State  of  Minnesota.  .\  lurne  |>art  of  the  ilrainaKe  area  is  uiuler  eulti- 
vatiun,  then-  iK-iiiR  little  standiiiK  tiiiilN>r  in  (hat  part  within  the  pniviiui-.  What  then-  is 
funsistH  niiwtly  of  elm,  ash  and  oak,  very  little  of  which  is  of  eommereial  size 

( 'onsiderahh-  druinaKe  work  has  Ixi-n  done  in  the  hasin,  es|M'eially  on  the  I'nileii  States 
si(U>  of  the  line.  There  are  no  towns  of  any  sixe  lo  Ih>  found  ahiUK  the  river,  hut  tlire<<  xiiiall 
villanes  are  so  kieateil;  thew  are  Spratiue,  near  the  International  iHiuiidary  on  the  UidKi'ville 
hraiieh  of  the  C.N.K  ,  Stuart  hum  on  the  same  line  and  Dominion  City  liM-uted  at  tlii'  eruMKiiin 
of  the  Knierson  hraneli  of  tlie  C.I'.K.      Dominion  City  liiu*  a  |iopulalion  of  aliout  200. 

l)iM<-|iarf{<>  measurements  have  Inrn  made  at  various  seetions  on  the  river  sinee  the 
estahlishineiit  of  the  Survey  in  I!»I2.  The  .seetions  were  use<l  and  then  ahan(hine<l  in  favor 
of  more  .suitable  ones  for  various  reasons  and  are  as  follows: 

1.  At  Dominion  City. 

2.  .\t  HaHkerville's  Farm. 
■'L     .Vt  Mayne's  Farm. 

I.     H<'low  Dominion  City,  in  ii.-^e  at  present. 

The  records  and  rcsult.s  ohtaineil  at  tlie«e  stations  follow. 


HDSKAl    inVKK  .VT  STl  AHTHIJRN. 

HLSTUUY. 

On  May  7,  l!tl.">.  a  meteriiiK  station  was  estahlishetl  on  the  Koseau  river  at  Stuart- 
hiirii,  Manitolia,  hy  .\.  I'irie,  and  the  station  was  o|terate<l  throiiKhout  the  o|>eii  water  s<*aNon 
•  •r  Ihal  veal. 


PMMIHBMM   HtCHttHT  Iff    TIIK    MiMTOHi    HVIiHohlKTHI 


<     SIH\KY 


2M 


l.<M  ATlUN    %tV   MMTIilN. 


TIm-  Hialmi.  .•^luhliMli.tl  l.v  A    I'iri.-  w.u.  Lh-hI.-.!  on  tli.-  ,|owiwtn,.tii  Mv  of  !»«•  C  X   \\\ 
l.r«l|p-  nUnit  In,    hu-iili  il  yanl^  .■ai.t  .<f  St.wrtlmrii  MiUMm.      (»ii  J 


chuM'ii  two  hiiiulritl  iiixl  ciKlity-Jivc  fi-*'!  il 
lit  thw  iNiiiil  II  ralilc  I'tirrHT  Mluti 


huh  (ilticil  IhIw.iii  thr  Ic'i  |,„i,k  .nltl 


uiii>  tl  It  motion  WHM 

l"wiiMin-niii  fnmi  ilif  iiUtvi-  iiHiitiumtl  liriilKi'  and 

wiw  i-MiiililiKlinl      The  IniliHl  I'oint  \n  n  Inrni-  |H-rniHiii>ni 


iihic  su|i|Nin  I  till'  w.iiir's  i-ilip 


lIKi  IlKIlM     »\  UI.^HIK. 


Kroi 


■  I  llic  titiH'  of  till'  iti,<.tiillitlioli  (if    tl 


n'mlinnf.  :iri    .iMiiluliJi- up  to   \o\cmU.r    l."i  of  || 
i*oii)litioii.-i  were  imt  uhI, 


II' KitiiKf  on   .Mii>  T.  roniiimouK  riTonJK  of  Kituici- 


II'  ■•iiiiii'  vi'iir.  Ill    wliii-li   ti 


liir    H IVIT 


Diwliiirnr  Itli'.'iHliri'lMi'liI^  wiTr  ink 
!i  riiiiiii'  in  ^tiiifi'  of  ;<  :f  fi^.i.  mikI  from  II 


III  III  Miriim>  liint-!.  iIioiikIioiii  tlii»  |M>riiMl.  •■o\i-riiiK 
'«'  I'xliiiiiilnl  ijiiily  cliMlmritii.  hiivc  Ini-m  i-oiii|mti><l 


llll.\IN\I.K     MIKV. 


rill'  iliiiinaiEi'  iiii'ii  lriliuliir\  lo  tin 


•ivi'i  III  lliis  |N>Jiii  i^  I..V.tl  Mniari'  iiiili-!.. 


<>  \i  I.I': 


A  iiiii.-fiM.i  >talT  KiiilKi'  ■MTiiii'ii  to  a  two  liv  four  imli 
.■.tn-aiii  mar  in.    Icfl   liunl.   at   ihi'  CNU,  l.ii,lKi'.     TIm. 


Mil  S      MM    s<i  I 
wi-nt  I'liil  of  liriilKi'. 


o  an  arlijirarv  ilati 


aiiilinK  ilrivcn  into  t|i<-  Utl  of  t|„. 
KiiiiKi    i^.  rrfcrntl  to  a  |N>rtiiHiii-iit 


nil  anil  loi'iiiiil  aUiiii  Mixiy-hvi'  in'\  nortliwcHt  of 


I  H  \NN>  I 


Till'  U'.l  of  till'  -iriaiii  is  .•oni|N.M..|  of  saii.ly  >ili  ami  lialilr  to  shift  <| 


liaiiks  at  till'  srrtii 


III  ari'  liiidi  ami  not  lialilc  t 


o  omtIIow. 


iiriiiK  IIinnI.      I'hi 


lilsi  MAIIl.K    \U:\M  IIKMKNTw. 


All  ilisiharKi'  iiiia.sui'i'im'nl>  siiirr  ihr  i| 


from  a  iravi'lli-r  MiriiMiiiliNl  from  a  lalilr  from  wliirli  || 
till-  iHiint.s  of  iiii'aNurnm'nl. 


iM'oiitiiiiiaiiri'  of  ilir  liriiJKf  Mation  arr 


niailc 


III-  liii'Icr  is  lowcriil  into  tlir  stri-aiii  at 


Al  I  I  KAIY. 
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fairly  will  ilitiniMl. 
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D.Mi.Y  tlAUCiE  Height  and  Disch.\koe  of  Roseau  River  near  STUARTBruN,  koh  191"). 

IDrainuRO  iimi  I. .*>!?((  ^jtiur*'  inileH.] 


Ill 

11 
\2 
U 
14 


17 

IS 
l!l 
20 

21 

22 

2:< 

24 

2o 

211 

2S 
2!» 
30 

ai 


July 


95  47 
95  52 
95  61 
OS  59 
95  ikl 

95  (i2 

95  1)2 

95  l>4 

95  111. 

95  71) 

95  88 
95  Sli 
95  85 
95  84 
95  72 

95  t)5 

95  5li 

95  5(1 

95  t>2 

95  4S 

95  ;» 
95  17 
95  14 
95  OH 
94  97 

94  77 
04  l«l 
94  M 
94  5(1 
94  49 
tf4  3a 


871) 
894 
927 

919 
923 

930 
930 
937 
945 
9nl 

1,024 
1.017 
1,013 
l.OCHI 
9I>B 


1 

94  21) 

4,->4 

94    14 

417 

94  07 

■3911 

93  911 

3(13 

93  H9 

342 

93  79 

313 

93  71 

31  HI 

.Scptfinl))  r 


93  in 
93  ,■))! 
93    17 

93  32 
93  114 

92  8,-. 

93  (12 
92  99 


941  92  9(1 

909  92  94 

919  '   92  89 

930  92  S2 

880  92  7() 


847 

7(18 
7.^.7 
729 
IHKt 

(124 

.")79 
,V11 
,i28 
477 


92  74 
92  (14 
92  (12 
92  (12 
92  .19 

92  (12 
92  84 
92  92 
92  9() 
92  94 
92  inl 


273 
2.'.1 
228 

1(K) 
129 
94 


114 
110 
101 

89 
79 


(11 

.■)8 
.■)S 
,"►4 

58 
92 
107 
114 
110 
51 


92  49  ; 
92  31 
92  U 
91  99 

91  H(, 

92  17  \ 
92  29 
92  31 
92  32 
92  29 

92  2:1  ' 
92  30  i 
92  29  '. 
92  31  i 
92  32 

92  29 
92  31 
92  311 
92  32 
92  34 

92  33 
92  34  ' 
92  3,i  i 
92  40 
92  42 

92  44  ; 
92  4(1  ! 
92  4(1  i 
92  M  1 
92  ,-|2 


4(1 
21 

111 


12 
19 
21 
22 
T9 

19 
20 
19 
21 


23 
24 

25 
29 
31 

34 
:'.H 
36 
41 
44 


92  48 
92  4,-) 
92  52 
92  112 
92  (17 

92  .V.I 
92  114 
92  (12 
92  (1(1 
92  .")',( 

92  ,">7 
92  57 
92  (11 


92 
92 

114 

(12 

92 

.Vt 

92 

.Vl 

92 

.■>9   1 

92 

,")!)    1 

92 

")(< 

92 

(id 

92 

112 

92 

(Ml 

92 

48 

92 

.19 

92 

."17 

92 

19 

92 

W> 

92 

,i9 

92 

112 

92 

54 

NriVfliihiT. 

39 

92  59 

54 

:;,", 

92  02 

58 

44 

92  BO 

.-),) 

,')8 

92  59 

.54 

115 

'J2  62 

58 

.■>4 

92  62 

58 

111 

92  61 

,511 

58 

92  61 

.ill 

,"».") 

92-59 

54 

.54 

92  62 

58 

51 

92  62 

.58 

51 

92  114 

(11 

,'>(i 
(11 

17 
49 
51 
49 
49 


39 
51 

51 
10 
19 

51 


Note. — Station  established  May  7,  1915. 

Ice  conditions  from  November  13  to  end  of  .vear. 

Not  sufficient  information  to  compute  duily  discbarKcs. 


PfNMlHKSS   REPORT  OF    THK   MAMTOBA    HYDROMETRIC  SURVEY 
SESSIONAL   PAPER   No.  25f 

Mdnthly  Di!S(har(;k  dv  I{oseal   River  at  Stiaktbukn  kor   1915. 

lUraiiiane  arpit  1 ,810  square  mile^j.) 
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MONTH. 


May 
Juni- 
July 

.\ugU8t 

Septenilxi 
Octob«r 
Novembt'i 
December 


Th.'  I'crioil . 


DisdiAnoE  IN  Second-Feet 


Run-Ofk. 


Maxiinuiii 


MiiiiniuiM, 


Mean. 


Per 
square 
mile. 


Depth  in 

inches  on    Total  in  acrr- 

Drainagi'  i         feet 


Area. 


'77-. 

0-42S 

o-49:i 

f)2:  i 

417  : 

67S 

0-375 

0-41f> 

I,0S4 

477 

840 

0-464 

0-53.-) 

J.->4 

.il 

17^ 

U-OO.'i 

0-11(1 

4J 

:t  ' 

24   ! 

0-OlH 

0-014 

6". 

;{.■> 

62  1 

0-029 

0-033 

>6<) 

0  03.1 

0-037 

i 

';«)  1 

0-017 

0-020 

l,OM 


32<.» 


0-182 


1-061) 


Note. — Disfharues  marked  thus  (')  arc  fstiniatod. 


47,700 

40,300 

.->1,60() 

10,600 

1,430 

3,200 

3,570 

1,850 

160,250 


ROSKAr  RIVER  BKLOW  DOMINION  CITY. 

HISTORY. 

The  section  at  Baskemlle's  farm  wliile  satisfactory  was  co:isitleral)lv  out  of  the  route 
and  entailed  a  drive  of  nearly  eighteen  miles.  On  April  14,  1914.  the  ahovc  station  was 
established  by  D.  B.  Gow  to  supersede  it. 

LOCATION    OF    SKCTION. 

The  station  below  Doniiuion  City  is  about  2.(KX)  feet  below  the  C.P.R.  bridge  over  the 
Raseau  and  about  2,100  feet  below  the  C.P.R.  dam  on  the  river.  The  I.P.  is  a  nail  m  an 
eight  inch  white  ash  tree  blazed  and  near  the  top  of  the  left  bank. 

)ili(  OKDS  avaii.ahi.k. 

A  daily  gaURc  height  record  has  been  kept  since  April  14,  1914,  and  sufficient  meterings 
have  bwn  taken  to  define  the  diseharKe  curve.  Daily  discharges  have  l)een  computed  for 
the  station. 

DHAINACiK    AKtA. 

The  drainage  area  is  1.940  .square  miles. 


(iAl  (iK 

The  gauge  is  a  vertical  stall  fastened  to  a  two  by  four  inch  scantling  driven  into  th.' 
stream  bed  and  braced.  It  is  located  one  thousand  feet  below  the  section  and  is  nearer  the 
town  on  account  of  the  winding  of  the  river. 


There  is  only  one  channel  at  all  stages.  The  bottom  is  fairly  i>ermanent,  the  banks 
are  sloping  and  not  subject  to  overflow.  The  channel  is  straight  for  three  hundred  and 
fifty  feet  above  the  section  and  for  one  hundred  feet  below.     . 
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DIS<HAR()K    MKASIHKMKVrs 


.M«-.usur..nu.„ts  an-  n.a.l,.  I,y  .n.-ans  of  m  ral.!..  .arricr,  tlu-  .al.l,.  Mng  stn-t.-h.-d  across 
I  ;.str..a,u  a„.l  .h.  .....t.-nnKs  ar.-  ,na,l..  I.y  .su.s,H.„.li,.„  ,1...  „„,,.,  fr„„.  j,"    tI  ,■    „h"  h^ 

••over  a  liiliuc  111  stajli' of  hvi-  feet.  >"  rmn^ 

.\<<l  UA<Y. 

well  .li'liiicl  Imiwccii  kmukc  li.'inlits  ,S!)(K)  and  !»'.>7(). 


Dim  iiAmiK  Mkas,  HKMK.Ms  OK  RosKAi    HivKi,  Hki.ow  Dominion  City,  I<»1.V 


I>Ht<' 


I'*nyiiiriT. 


c.  o.  \r 


Miir 

■M 

- 

Apri 

15 

r.  .J. 

M.M.n 

Miiv 

->'» 

CO 

All.ri 

Jiiiir 

I(t 

■• 

July 

<» 

it 

r  H 

Hoy.l 

•2-2 

- 

Aii^. 

:!0 

" 

S,.„t. 

14 

■• 

Nov. 

•.>! 

<  .  (1. 

Allri, 



_   _ 



Mi-tcr 


Nn.        """"•    S,.cti.,.,     V.lorily   IH.iKllI. 


i.iti:; 
l.itl.t 
i.'.tr.' 
1 .  i:t.-> 

L'.dlK 
I'.OIN 
Mil? 

i.ntr 

I.I!I7  I 
1.1!>7 

1.HI7  : 

1,1!»7  i 

I, •174  ! 


4.ro 
4;mi 
.«  (I 

lili.) 

ii:>'i) 

Slid 
Mill 
li7  ■  7 
117-7 
.'HI-,) 
41'- II 
.")lll 


h'i'ct.  ;  Si(.  ft. 


4.-, 
45 

.V.>0 

■',12 
411 
l«!»L' 
•)!!•.' 
4lio 
4(>r)  1 
ll<l 
Ii4 
|:17 


li. 


per 


II  -.M 

0  1!l 
lll>7 

1  •  Mi 

I  xx 
IMI 
1-77 

I  7.i 
1<I-.' 
I!ll 

II  ".ir, 

o;i7 

II   !l| 


niMchiirucj         K<-niHrkM. 


i    Kn-t.    : 

.s7-4li  I 
H7-4I>  i 

HS-4:i  i 
!»:f:t:;  I 

■lU'iiii  ! 
!i:;-5(i  i 
'.i.-)-ii 

!l,j-4!l  i 
'Xi-2t) 

»:m»  : 

N7-li(l  I 
Mi- 47   I 

Ns -:(.■) 


Sit.  fl. 

II 
<l 

(Mi7 

illi.'t 

77s 

I  .-'Jli 

l.ltlX 

Sil.t 

M>X 

HA 

-•4 

124 


IcM 


i-a.-iiri'.iirnt 


jKiiat       Mt-a; 

i  IIIITlt. 

N'lt  at  rrmilti 


ir  >»■)- 


Ice  .M<>aMir<'iiit'iil. 
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l!t|-). 

|l)rniiiaitc-!ii...i  l.hso  »<,iiiiri'  miles 


H\  KY 


i<»\  City 


73 


HMI 


:!l 


!ii'  III  ; 

7():( 

Mi  77 

"1    M)    ! 

ti.i.s 

■Ml    Mt    , 

!)l   .-.a 

(ilC. 

fiti  Ii7    i 

III  an 

.•)«:i 

Wl  Wi  1 

(II    (HI 

.•..■.i> 

sii  ,-.7  ! 

(XI  s,-,  1 

.'ilti 

K<>   7(i   I 

NoTK. 

(iima. 

hi-iirliK 

tiiiUK.'  Iiiiiilit^  iiiMrkcd  tlius  (ii 
III'  <  niKliiiiin-'  fiiiiii  .Iiiiiiuirv  1 
Nut  Miffiiiiiii  iiifiiriiia'ioii  in  r, 


liitrrpolati'il. 

til  April  U  tiiul  fniiii  \ 

'MijMiti'  thiily  iliM-liariii- 


"iH    ) 

KS  :(i 

mi  1 

Kn  :)i 

h7 

.,1.  1 

>i,S   L>li 

S7  \ 

4(1  1 

H.S  a 

H7   \ 

1 

s7  ' 

imiiiImi   Hi  III  Diri'inl 


>(■:  :tl. 
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Monthly  DisdiAWiK  ok  Hoheai    Rivkh  Near  Dominion  City  kor  Ht|.-.. 

lOraiiiiiKv  an-a  2,  VM  aquan-  milen.] 


Di 

BCHAROE   I.V 

Sk<:ond-Keet 

Ri 

N-Orr 

MONTH. 

Her 

Depth  in 

Muxinmni. 

Mininiuiii. 

Mean. 

square 
mile. 

inches  un 
Druinaite 

Total  ill  aen-- 
feel. 

Olf. 



'Ill 

l|.i 
'.'IIKI 
7»lti 

.\ri>u. 

0006 
0-004 
0  00>> 
0-187 
0-410 

January 

Febnmrv 

Marrh 

April. 

May. 

June 

July 

August 

September 

October 

November 

Deeember 

ooo."; 

0004 
0-(X)7 
0-167 
0-:{5tl 

6lfi 
444 

922 
21,400 
47,100 

U4<> 
1 ,284 

47K 
4!l 
tltl 

452 
.>1(1 

:n 

1!) 
2S 

70H 
907 

ISK 
2ti 

,i:t 

'90 
'1.-. 

0-327 
0-450 
0-087 
0012 
0  02.-. 
0  042 
0-021 

0-I2-i 

0-3(l,-i 
0-519 
0-100 
0-013 
0-029 
0-047 
0-024 

41,800 
-".9,500 
11,600 
1,.550 
••{.260 
,5,3.'50 
2,77.-; 

The  Yenr                       j 

1,284 



21)9 

1-712 

19t>,-30tl 

Note. — Discharges  marked  thus  (')  are  estimated. 


THE  RAT  RIVKH. 

The  (IrainuKC  area  of  the  Rat  river  from  Ma  .soiirct^  to  its  mouth  comprises  997  square 
miles.  The  northern  boundarj-  of  this  area  is  formed  by  the  watersheds  of  the 
^\  hitemouth  and  Seine  rivers,  while  its  soutJiem  limits  consist  of  the  northern  slow  of  the 
watershed  of  the  Roseau  river. 

The  west  branch  of  the  river  takes  it.s  rise  in  tl\;  coui.try  lying  to  the  southeast  of  the 
town  of  VVoodridRe  on  the  Ontario  Branch  of  the  Canadii'.n  Northern  Railway,  and  is  con- 
hiKHl  chiefly  to  Tp.  3.  R.  11 .  E.P.M.  The  first  ten  miles  of  its  course  the  river  has  a  south- 
westerly heanntj.  from  this  latter  |)oint  it  flows  northwest  for  about  four  miles,  then  nearly 
title  south  for  three  miles,  then  north  for  about  six  miles.  Tliis  latter  point  lies  about  two 
miles  east  of  the  town  of  Zhoda,  from  this  point  it  flows  through  a  swampy  ami  marsh\- 
countrj-  due  west  for  aljout  eighteen  miles  and  then  in  a  northwesterlv  direction  to  its  moiitii 
:it   the  Red  river. 

The  territorj-  drained  is  generally  flat  prairie-  country,  except  in  the  upjier  ieache>.  where 
the  laiitl  is  inclined  to  be  wet  and  swampy.  Nearly  all  the  drainage  ;irea  is  under 
eiiltivation,  the  s(>ttlement  being  about  the  oldest  in  the  province. 


RAT  RIVKH  AT  OTTKHBIHNK. 

Hl.STOKY. 

Tlic  station  was  tstablished  by  S.  S.  Scovil  on  May  2;{,  1912. 


l.lKAriU.N  OF  SKI TIDX. 


'I'he  section  is  un  the  dow)i.'-:-ream  side  of  the  bridge  wliicli  crosses  the  Hat  at 
F.  X.  Joubert's  lann,  four  miles  from  Otterburne  by  the  C.P.R.  and  two  miles  from  8t.  Pienv 
The  I. P.  is  marked  by  a  spike  driven  in  the  south  end  of  the  down.streain  railing 
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UKCOHD.S    AVAII.ABLK. 
DHAINAdK  ARKA. 

...a  S's:'::;"ts;;:™ir::r ,,  Jlr- :;;r,;r  "'^-  ■- "- « - 

fiAl'GE. 

h.nv}t\T^''l*  "  ""^t-"*'^  "■'■"""'  •■^'"'^  '^""Be  secured  to  a  pile  .sixteen  feet  fro...  the  left 

CHAXNKL. 


DISCHARGE     MEASUREMENTS. 

Discharge  nieuisureii.enl.s  are  n.ade  from  the  downstream  ^i.)..  nt  tK^  k,  ,j  » 

DIVERSIONS. 

n.s,HAK.;K  .MKAs,KEMi.:.NTs  OK  Hat  H,vp.„  .V,.  OnKRB.RNK,   101.-,. 


Datr 


.lau.  I 
.\pril  Hi 
May  :;:; 
June  l.'(i 
July  10 
July  :.':( 
Aup.  J! 
Vov.  17 


Kngiufpi. 


M.  S.  Madd.ri 
T.  J.  Moore. 
f'.  O.  Allen 

T.  H.  Bovd 

M 

U 

I    C.  ().  .\llcl, 


Mefi 


Width 


Area  i.i' 
Sertii)!) 


'  Ice  cover. 
"  Ni)  discharice. 


! 

Feet. 

Sq.  ft. 

1,402 

21(1 

:,.:< 

1,43.-. 

oil; 

15Mi 

2,01,s 

43  0 

103  L' 

2,01S 

38-:< 

81-.-> 

1,197 

35-7 

o7-7 

1,197 

35-7 

67-.-, 

t,l!l, 

29-7 

■M  ■  .N 

i.:<7t 

.■{7-0 

.■>7   1 

Mean 
V>locit> 


Ft.  per 

.•*»'(• 

00(1 
Ml 
0-94 
0-8S 
()-6ti 
0.71 
0-00 
0.)i2 


GaUKi- 
Heiglii. 


Feit. 

ss-:i7 
91 -4:" 
90-ls 
h<t-6N 
H9-l(i 
H'A-J.! 
.S8- 1!) 
H9-.-.7 


Dischariji 


.''ec.  ft. 

0(1' 
Itih-.i 
97  (1 
71-7 
38- 1 
4S-U 
OO- 

.•«.tll 
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DmI.V    (i.VKiK    IlKKJHl    AM)    DlWHARdK    (.K    KaT    KlVKIt    AT   ( hTKKHI  KNK    |t)R    i!)|.i. 

|l>riiiiimii'  iiri'ii  H.'><)  w<|iiiirr  iiiil<'».| 

.liimiiirv  Krhniiiry        !  Miirrh  |  \pri|  I  ' 


iv.v 


Miiv 


Junf 


' Uf  1 

Ml  ivhi 


l)i"-         OlIMVi     I      1)1,.         (iiilivi' 

li:irir>J  lli'iihi  I  rliiirifi'.    tli'iirhl 


IV,i 


K.n 


churfn'.j  llt'iglit. 
.<*.■.■  fi   j     ¥,■,,, 


!M)  M 
'Ml  yi 


!NI  Kl 


">l   i:i  1 


July. 


N'liii-nilxT, 


l>i«-  <itlU|tl' 

•  'hiiriif.     HfiKlit 

.•*!■,■      (I  Kl'Cl 

!       Ill     tN    I 

I    'M  .-.:'  : 

!•■  .^1  I 

I      1)1  HI  I 

i      !)|  ll.'i 

I  1 

,      lit    •HI   i 

j    III  m 
\    "1  III  , 

III    10 

iM  ii;t  ; 


III  07 


l>i>- 
<-lmrici'. 

S.T,   (I 

172 
171 
177 

IKI 


1.V4 


<;;(llKi> 
K.vl 

n)  im 
Mil  im 

NH  114 
XN    K(l 

>IK    Hi, 

sx  s.-> 


lU' 
144 
144   I      HO  411 


t(l    17 
Kll   JK 


14li 


Wl  (17 

wi  mt 


HJ   I      H!l  HI 
US   j      Ml  7h 

127  I    Hii  7:) 


(litolMT 


HH    II' 


Nil  45 
S9  47 


1)1- 
rhumr. 

S.r    It 

.17 

:i;t 
;iii 
2» 
I'll 

211 


I^'wiiiIht. 


:t:i  '     Ml  SA 

.1")   i      XH   22 
:t4        so  14 


H8.71I 


HN  77 


27 


2t    ! 


2:f    ;      Hit   47 


HII    II 
H<»    Hi 


:!"i  !     H",(  27 
:ll)   i      H9  24 


Hi)  Z7 


HII  2.-> 
HO  2:< 
HO  22 


21 


HH    12 


1    I 


Ni'iK.  — I  liiiiKi'  IicikIiIs  I 


Ic 


ikrd  tl 


lllilil  j'>ll«  t't'iilll   .1; 


Ills  I'l  iiit<'r|«)liiti-il. 


HII   17 


HII  20 


HO    14 


N'lit  -iiffi"iriii  irifi 


Hillary  I  ti)  April   I.')  uiiil  Xi.vimiiIiit  i:i  In  DriM-niln-r  :il 


iitiiriiiaticiri  u 


iMi|iiilc  (l;iily  ili>i-li;iri;c- 
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|l>riiiiiuKi.  iiri'ii,  ii.V)  «,uuri.  mil,.,! 


77 


MONTH. 


Jaiiiiitry 

KobruaV\ 

Nr.ircli 

April 

May 
June 
.Inly . 
AllKIIMt.  . 
SiptCnilMT 
llctolxT. 
Novi'iiilMr 
Dci'iiiiU'i 


■|  he-  I'.Tioil 


Dl'l  lUHl.K    IN   S»;(  iimi-KkIL 


Hi  \-<)u. 


MiniiiiiipM     Mi 


IM 
71 


Mi'Mi 


Jll 
14 
•I-.' 


IM 


17 

I'll 

-•1 

l> 

II 

:.'i) 


!         l>..r 

Oi'l'th   in   ; 

111. 

•<(":irr 

II   I'll! '     r,,|;i| 

mill' 

I'riiiiiiiiii              f, 

! 

Ai.„. 

'II 

'() 

w 

()(HM 

ii'i)ii:< 

'a:, 

0   I4(i 

0'  It)., 

123 

OlVt 

1 1  ■  J  I  N 

50 

01177 

HUM, 

■19 

O'lHMl 

ll'lHill 

T) 

O'OOS 

O'IMHI 

1 

iMHXi 

niHi7 

:.'.■. 

ll'03h 

0  (Ml 

'L'.'i 

(liKlS 

(l(MJ 

'•'i 

(1-OO.s 

IMHIII 

:il 


(Mils 


'i.tWiO 

7,. ".."HI 

-MC'i 

.'  tIMi 

.107 

.'.ts 

l..Vl(i 

l..'>*Mi 

:)07 


■JoTK.-  All  iimrkrd  tliiiH  ('i  .•.si|,„,„,.,|. 


SKINK  HI\  KH  .\T  .STK.  .WXK  Dj.;  (-|n.;M.>. 

m.-JTOHY. 

woro  :M5a.n  ..o„„„,.u..i  in  H„  en.l.„v.mr  ,o  ohtuin  a  ralini.  ,f  U^^^^^^^^ 


I.OC.\Tl{»X    OF   SE(TI<>X. 

Tiu-  ini-iS^tliibJ  ii!;s;.ui;!::t  f:^'  i"^ ":'  it  ^'"-  ■"  ""■  ^•">- "  ^'-  '*<""•-■ 

wosf  ,.„,1  of  tl„.  bridKP.    ■  '  '"'  '"'""'  ■'"'"♦  '^  "  '•""  ""  'I'" 

KKCOHDS    .VV.\II..\BI,K. 

:;!ir,:r'" """"" '""'■'  - »-V:,,''i;.,;.;-;.  ,,tr::t'|.:;;.:;  ■;:»-;,;,:: 

dr.\ina(;e  ahka. 
Th.  .IrainaK.  a,va  tributary  I.,  tl..-  riv.-r  at  this  ,„,i„,  is  :,„)  ,.„.,„.  ,„„,, 


<iAl(iK. 


".«t  telegraph  pole  ^^t  of  thebri'S?  ''"'"  "  "'  '"  ''  "''•  '"'•='•"''  ""  ""' 
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IHAN.NtL. 

Th..  mr.io,,  i.s  |or«t«l  at  a  sliRhtly  ourved  fwrt  <,f  th.-  rivn  Tl...  UmI  „f  th.-  ntromn  ,> 
^•ndy.  and  at  all  niagi^  th..  flow  of  thr  river  will  \h>  .■«nfin.'<(  to  ih,.  ,„„.  rhannel  wvered  bv 
the   •M'ctioti. 

DIH<  HAKdK   MKAHCHCMKNTS. 

ri..'  .iis.-hiirK.'  ni.'«wr.ni.'nis  „t  all  ■^lanw  of  Hi.'  riv.-r  aiv  taken  from  tli.-  l.ri.lK... 

At  CIAHI  V. 


l)l.,.HAlt..K    MkaMKKMKNT   ok   SkINK    HivKH    at    SlK.    A.NNK    Dkh   ("HKNKS,    |<M5. 


Date 


Ma.v       1 


\l.x.  I'i, 


irii 


Ma.v   lit  <;.  K.  (i:iiii,f„r(l 

JiiiK-     >>  I  '.  (>.  Allen 


lunf  Jh  K.  H,  \> 

Alia      i<  r.  H.  Moyil 


lltUTWIU 


Mftcr 


I  m:w 

I,1m7 
:-•,()  IS 

1,»J0 
l.lilT 


Wi.lth. 


Kn-t, 


Area  of    '      Mi-hii      !     (i 


Scrtioii 


Vclocily.    ,    llciitht. 


ty        i      I.V.'C. 
44  77  .-. 


S<(.   ft.       ill.    IMT  M-c   I         Kwl. 

i-'HH  s    ^      |..v..     i     »r,m 


llXt  »4  (IJ 

t>-4:t  I       W.i-24 

II  7J  H3H3 

OIHI  02  (17 


niwha 


Sec.  ft. 

440-7 
176 -.I 

50-4 
10»» 

OOO 


•ISBIONAL   PAI>IR   No.  Mf 
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Daii 


Day 


>   «;a.  „K  H.„an   AM.  I>,H,  HAHOK  OK  Mk.NK  H.V.K  A,   S.>:.  AVVK   ».,  (•„,,,,  »..,, 

1918. 


liinuiiry 


Krhriinrv 


!  ( !iiujct< 
i  ll'wht 


IN.. 

rharirr. 


rhWKf 


Mjtri'k. 


April. 


Miiy. 


Junr 


(f'tlltft- 
ll<  inhi  i 


Vrr\      i  .•*■( 


V'->'\      j  ,««!   ft 


l>l»- 

'■hart*'. 
*■<■  (I 


lliiltfit 


j  ihurm-   I  lli'iihi 

!  ••*••.•  (I  1  >■.•.■! 
\  UA  Wl 
VA  A2 
!IA  ;i*i 
114  li;i 
tM  7(1 

111  .V< 
■'•  77 

114  ».^ 


1)1, 

'»auif« 

l>i.- 

•  hnri' 

II  111! 'if 

'  hiirgt! 

>^<-   tl 

►  w. 

»w   (1 

44U 

•«    |. 

42 

Wl 

'XK  \: 

III 

.n> 

'v.i  ( 

fli7 

•I.)  (M 

2» 

1'7J 

'"2  !I4 

1.1 

.'»7 

'•1  m 

2k 

2M\ 

!M  02 

2i 

Jill 

i>-i  2:i 

.14 

274 

•ll   24 

.Iti 

JV. 

m:i  .•,! 

!l| 

il\ 

it.l  .VI 

!I7 

i'tl      ' 

»:i  til 

III- 

.'11 

ti.t  «;) 

III 

ill, 

•);t  »7 

117 

Jl  1 

'>.\  till 

ll"> 

\'*.\ 

1M  li(l 

1211 

17s 

!>:t  74 

127 

I.i7   1 

!t;i  7H 

1.14 

I7U   1 

i):i  Hj 

{           V.V.I 

l.-..'i   J 

ua  77 

i:il 

III    , 

't^i  7;) 

12.1 

127   1 

».i  tin 

1211 

121)  i 

!).l  (i7 

117 

ION    1 

!«  ,1(1 

lIMi 

Wl   1 

W3  57 

III.I 

!l7 
117 
l:ir. 

41. 
1211 


(12  41    ' 
!"2    lU 

!i2  :«i 

!I2   II    !  (I 

!»2  ail   I  (I 

^    ..-^^.JJLJ  ••      H2  3«   I  0   1  I  - 

.\o»  iufficiem  informatioD  to  compute  daily  ,li«-hame,. 


'If; 
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MoMMi  V  |)i„  inH<iK  in  Skink  Hi\»;|(  \i  Stk.  Annk  I*k«  Chknks  m>h  I'M.-, 

11)111111  i||i-  .iriii    III)  «|iiiiii'  iiii!i-.  I 


l>l^>H\Hit»     IN    ^(  •  i>Mi.  !■  »;K| 


Hi   \-tM 


MuMH 


MjixiiiHiiii  I  Miiiiiiiiitii        M', 


llllir 
liily 
\llKllil 
Si'liti'liilxi 

ni'iiilHT 
\(i\i'inlH-t 
l)i  riinlur 
111.' 


I'.ri.Ml 


Volt        \l:iiki.llh> 


III! 

I  II. 
I  I  I 

J I 
I  l* 


-liiiiiiii'.l 


I'll 

1) 

I'lli  III 

'■jililli' 
liiil. 

111!  Ill  .  nil       1, 

Mriiiiiiitfi' 
Xiiii 

i.il  111  iiin- 
li-..| 

'IS 

'Kt 

11   11.(11 
II    IIINI 

II  7:i7 
II  :m.-, 

l-'.-'lHI 

"i.."i:m 

1  I'- 
ll 

1 1    .'1 N 1 
II   INHI 

II  .Ml 
II   INNI 

I.SINI 

II 

J 

II  inn; 

II   IN,: 

1 1'.i 

l.."i 
HI 
III 

II  Jill 
II  IJII 
II  ii:i.' 

II    -  I-' 
II    III 

II  Ii:l7  , 

I.INNI 

.•.:tN«i 
iH."i 

■)!l    . 

II    IMI 

1   7:1:1 

-■H.lill 

ASSIMBOINE  RIVER  AND  TRIBITARIES. 

ASSIMhoiNi;   IMVi:i{ 


VUv  .\>.-iiulMiiiic  iiMT  is  iitir  of  till'  iliirf  Iriliularii's  ,,f  tlir  Kiil 


within  the  lily  limits  nf  \Viii:ii|M'K,  lisinu  in  i| 


IIMT,  joininit  tin'  liiltrr 


|•:l^<t«■rn  slo|K'  iif  the  Niit  iniiiintiiinM.     It  H 


piDvinci'  of  Suskiitclicwiiii  on  tl 


MMiiitolm  iMiiiiiilaiy  in  Tji   Jti,  |{.  2s.  WI'M  ,  miiiI  tl 


i«s  in  a  sdiithi'astcrlv  ilircrt 


II'    lOlltll- 

iiili  anil  rriissi's  tllr 


T|i.  10,  H.L'.-,.  W.RM.wli.rcitti 


II' ni'iirly  iliir  siiiitli  iniiil  it  ic;ic| 


'I'lic  iiiiiicipal  triliiitarii's  of  the  A 


litis  anil  (lows  siitith  anil  last  to  thi'  Jti'il  livi 


H'^ 


wan  anil  .Siiiiis  ri\ci> 
lil 


ssiinoiiini.  ail'  tlii'  Shrll.  (inApiM'lli",  l,ittli.  Saskalrlii'- 


Tlii'  tiitui  ilraiiiaKi'  ai'i-a  is  ,VI,,V>0 


iiilcs  arc  in  tlii'  Stati-  of  N'mtli  Dakota,  .17, 


si|iiaii'  mill's.  111'  wliiili  s,S<K).sniiari' 


mil  i;{,0.")()  square  iiiilis  in  I  he  provinii'  of  .Manitol 


"(H)  s(|uari'  mill's  in  thi'  pmv  incr  of  ,'^a«kati'h 


Tl 


II'  area  ilrainni  varii's  lictwccii  tlir  opi'ii  piairir  to  Im'  foiiml  in  ll 


of  the  piovinci'  ami  tlii'  wi'll  limlMTiil  coiiiitrv  Ivi 


inoiintains 


'il(t<'  fill' 


In  (III 
•ikIiI 


II'  soutliwi'sii'in  part 
tiK  on  thi'  slopi's  of  till'  Dark  ami  ItitlinK 


praiiii'  country  tlir  liaiiks  ttrr  sharp  rut,  risinij  alirtiptly  from  thi'  wat 


II  hi'itjht  vaniiiK  from  three  to  twenlv-tive  feet.     In  tl 


part  of  the  ilrainaKe  area  tl 


le  wimhIi'iI  .■<eetion  or  the  iippei 


valley  is  well  ileHneil  ami  narrow,  the  rise  from  1 1 


•me  plaees  reaehiiiir  an  elevation  of  two  huiulreil  ami  fifty  fei-t  al 
In  the  lower  part  i     the  river  l)a.siii  the  lami 


PI* 

H   river  in 


rieh  Imt  in  the  valley  iMittom  it  is  .siilijeii  t 
IHipuluted  part  of  the  IVovinre,  the  three  I 
\Vinni|K-(j  iH'inn  'mill   u|miii  its  l.ank.-;. 


(Hive  the  water  level, 
is  nearly  all  umler  eultivation,  the  soil 


o  overflow.     It  flows  tliroimh  the  most  ilenseh 


irijest  cities, 


I'orl 


ti(ti 


l.a   I' 


n 


•ramlon  ami 


ri 


!ie  iiii|Kirtance  ol  i>iis  river  a.s  a  .source  of  water 


ili.s|)osal  is  ureal  in  a  ilist  ict  where  the  natural  w 
that 


iilpply,  a  means  of  (|raiii,iue  ;iiii|  .s( 


wa({i 


lal  a  study  may  pro|M'il;-  he  maih'  of  its  rettimeii  ami  data  f 


liter  supply  is  somewhat  limited.     In  ord 


several  tJUUKiiiK  stations  lia\e  lieen  established.     All  h; 


iir  various  piir|K)ses  he  naMieri-d 


liut  discharge  records  have  heen  olit   ined  at  the  foil 

1.     MillwiMMl. 

-.     Hrandon. 

■i.      lleadiliKly 

t.     St.. lames. 


live  not   heen 


lowing  places  on  the  river 


continuous  operation 


The  trihutaries  of  the  .\ss 

1.  Shell  river 

2.  (iu'A|)|M'llc  riv 
.{.     Hirdtail  Creek 


rmiti  r.MtiKs. 
iiiilioine  river  in  order  from  source  to  mouth  are: 


SCMIONAL    PAPtn    No.  2Sf 


iHii\lt:i  Hli     ^1  H\  H)  81 


I       l.llllr  SiiskiililH'W,!!!  im  r 
'i      Siiiiii»  f nil 
ti      (  'v  prc"  II 

„,,;;;;i;,'"  "• ""-  ^ '"  ■■^■' "  ■"  ■•'■  •^^--n-  m,-,- , .1, .., ,,,... „ ,,. 

A>M\IM.>|M     |{|\|,|{    \T   MII.I.W.Mil. 

iii'ima 

,""■-'"'"" II"-  A«mimIm.im..  in,,   :,|    MilK, I  u:,.  ,M  ,I,||.|„.,I  l,v   W    C     U,  p  I   , 

OrtiiHi    II     MM>     .,,.11.       1  .  1  iiiii-iii  11  ii\    \>     I,     Wiiriji'ti  on 

I'M  Alius    IlK    >hl    lliiS 

.  IV  ,n,.,,.r  .  ,.,i.,n  i,  l,„.„..,|  „,.  „„,  .i„«,.Mr..„,„  ...l-  ...  .!„.  „,.,(,.■  I,n.l«.    four  l„.i.,lr..l 

•  '  u  ZZ  ''':i.';;..";V'"'""'^ "' ■  -;"»'  '>"-;  "■•■  «•«.■  '-i - ,  ,.,ii.. ,...,...  ,1, 

tlM    l.r„lK,.  ,..,  ,1„.  „„r,|„,,.,  ,„,,„„,  ,.„  „„,  .|„„„,„„,.,„  ^„,,.       „  ,_  ^^^^^^^^^,  ..,^_^^;^  l"|;" 

KKl  Ul(l)»    WAIIMtl  K 

of  liM.5  rxcrp.  for  ih..  ,H-rm.l  Frhnmry  (» to  Mar.h  JS.  |<.|1      Ks.imai...  of  ,| .  Iv    li!  1  n 
Th..  ar...  .ril.iM.in  ,o  ,|„.  .\,si,„|,oi,„.  rivrr  uln.Vf' tl...  Mu.ioi,  i,  7.:m  ..,,„,,  ,„i|,,. 

.treat  Se"!  i^nri^*;!  M^^.mr:::;'''^";;')";' m't  "''^-^-'^  '■^''''"- ""  '*•*'  •^-''■ 


i 

I 


A^siMiii.iNK  Rnm— Mm.i.w,„,[,_-h, 


Taken  by  T.  U.  Boyd. 


IDOt     Uli.M     M 


H.<1».     SllUWINu     (i 


•il     7 


1  I   i! 

m 

m 
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CHANNKI,. 

For  four  limidrcd  ftft  iiIh)V.-  tlio  section  and  two  hundred  feet  IkIow  tlie  ilmnnel  i- 
Straight.  The  river  at  all  staRes  oeeupies  one  channel,  which  is  dividwl  just  above  the  section 
by  a  centra  pier  of  the  hridRe.  Th.-  IhhI  „f  the  stream  is  clav.  sand  and  gravel  and  n„i 
subject  to  siiiftinn.     The  l.anks  are  low  and  liable  to  (.verflow  at  IurIi  stages. 

DlrtCHAKHK    MKASITREMKNTS. 


cover 


The  discharue  ineasureinents  are  taken  from  the  downstream  side  of  the  hridce  and 
"  a  niiiEe  m  stape  under  oix'u  water  conditions  .of  S'.S  fwt. 


'(  CLKAl  Y. 

no.„y"*'r, ,;'-'".■"■"■"""'■/■'""''''""•'  ""'  '^'■'«•^'»'•Ke  curv..  is  well  .leHned  between  the  limits 
98  91  and  10<  4  In-ymui  which  it  is  not  well  defined.  The  diseha.^R..  curve  for  ice  condi, io.is 
18  lairly  well  (iehned  U-tween  jfatW  heights  9"")  and  '.K»"."). 

Ddhhakgk  Measvukments  of  Assixiboi.ne  RivEH  AT  Millwood,  lOlo. 


Date. 


Jan. 

21.. 

Mar. 

17. 

April  18. 

27.. 

May 

12.. 

June 

3.. 

July 

28.. 

Sept. 

3.  . 

Oct. 

26.. 

Knginecr. 


M.  S.  Madileii 
C.  O.^.MU-n.  '.'. 

T.  H.  Boyd.: 

C.  O.  .\lloii.  '. 


M.-lcr 


1,4U2 
1,462 
1.912 
1,912 
2,018 
2,01S 
1,197 
1.197 
I..i7t 


Width. 


Foft 

141 
131 
14.5 
145 
142 
143 
141 
14.-> 
14.i 


.\rca  of 
Srrtion. 


S(|.  ft. 

l.->.t 
IHJt 
(i»7 

4N,S 
40tl 
.•{7.i 
42;i 

2.>S(i 

:t.".s 


-Mtoi, 
\'cl(>(*it\'. 


Ft.  per  sicr- 

0-31 
0-34 

\r,\ 

0•^7 
0-.'>4 

o  ",•.■> 

0-3.-) 

0.4s 


Hciiilit. 


IVct 


9<» 
99 
101 
99 
99 
99 
99 
99  • 


90 
H.3 
12 
9ti 
37 
19 
79 
(Iti 
OJ 


Dist'h.'irKf 


.S.f.  ft. 

.-.1' 

(i.3' 

972 

423 

■•:>>. 

201 
402 
100 
172 


Mot?  .\leu..4uroiiifiil 


ill. 
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SESSIONAL   PAPER    No.  2Sr 

DAI..Y  ,;v,aE  Hei.jht  and  D,«,hakoe  or  Ass,n„bo,ne  Kivek  at  Mh.lwood  fou  liti:, 

__  ^_  ^ IDrHinagf  urea  7.o(M)  miuare  milt*.| 


liay 


lU 


14 
ir. 

li> 
17 
IS 
10 

21) 


■a 
24 


31 


Jan 

aary. 

i;;i 

niti- 

I)i»- 

lt> 

Kht 

cliiiric* 

Kict 

Sm-.  fl 

!»!» 

!>l\ 

'Ml 

A:{ 

'HI 

7:t 

•m 

•ts  1 

•M 

7.S 

'.til 

(i.'i 

'M 

lis  i 

Fi'liruury. 


.\tiir.li. 


April. 


"HI  HI 

W    Ml 
IHI  Ml 


•HI 
!l<. 

711 
i'.:i 

m 

lis 

MHI 

1 

Hi  1 

w 

vt 

»H 

S>1    1 

!l<l 

<K   1 

't*l 

!«    1 

(JllUKi' 
lll'iKhl 

K.-..t 
!HI  !IH 

iim  UN 

KNI  IM 

Hill  oa 

'.HI  <>h 

till  <IK 
!lil  7.S 

iw  7;) 

i«l    (iH 
IINI  ll.'l 

Wt  h:i 

IHI  ihi 

Km  w 

!i1i  7h 

i.m  7s 

!«l   .Ml 
!l<l  7s 

mi  71 


l)i- 


(;aiiifi' 
lli'iuhl 

FiH't. 
'HI  7:t 

mi  7s 
im  ill 

tl'.l  ui 
'HI  <«) 


'■>'.<  S4  I 

1l!l  l.s  I 

•Ml  .-..)  j 

KRI  IIS 

UHI   IS  ! 
IIMI  lis 

UNI  .is  ; 

MMJ    IS 
IIKI   US    I 
<H)    S.S    I 


!HI  70 

i   (HI   7li 

;    IHI  lili 

MKI   4s 

!HI   7S 

(HI  7:t 

(HI  S.) 

(HI   7S 

(HI   -S 

(HI  Sti 

1 

IIKI    .(.-, 

!«i  h:j 
(Ht  71 
(HI  7.'i 

(HI  7S 

(HI  SS 

(HI  SS 

(HI  H.-) 

(HI  ss 

(HI  7S 

(HI  s;t 
•HI  s.) 
(HI  SS 
(HI  7S 
(HI  SS 


(HI  .H:i 

(HI  .s;i 

(HI  7.1   1 

(H)  ,-)S  1    .       . 

(HI  lis 

.  ,     ,     1 

(HI  7(1 

(HI  lid 

(HI  lid 

1 

(HI  lis 

(HI   .-.S 

i 

l)i-         (iaui!.- 
clmrKi'.  I  IIi'IkIi' 

■St.  It.!     y,.,., 
....       I      (HI   .W 

(HI  .■>:( 

!HI   .> 
I      (HI  lUI   I 
I     (HI  ii:i 

(W  71 

.  (HI   74 

(HI  s:t 

I      (HI   .SS 

I  lim  i.-> 

IINI    IS 

UN)  :« 

!    UNI  44 

IINI  7d 

I     IINI    SJ 


1(11  I'l 

101  44 

101  14 
KNI  SI 

IIKI  lid 

KNI  .•,!' 

KNI  41 

KK)  .'7 

KNI  12 

UNI  (Hi 


UNI  INI 
(HI  (II 
(HI  Sti 
(HI  S4 

(HI  7s 


l)i- 

'■liariri'. 


Slid 
.IS  I 
417 
4:ili 

:>'] 

li.lS 
IKHI 


1 .07  ."i 
l.2t)2 
1 .040 


012 
.V»4 
.■>I7 

4(HI 
4.VI 
»2(l 
421 
:ld7 


(.:i 

MP-    1 

lll-itfhl     1 

Fl- 

■t. 

int 

72 

(HI 

lU) 

(HI 

lil 

(HI 

.Vi 

(HI 

.■|2 

SHI 

.Vl 

(«) 

40 

ii'l 

4:t 

1 

411 

(HI 

:ili 

(Ht 

■<7 

(HI  :t7 

(HI  :iii 

(HI  :r> 

(HI  :i.t 

(HI  1)1 

(H)  :ti 

(HI  :)i 

(H)  31 

(Ht  31 

Of)  31 
(Ht  31 
00  31 
(HI  :«) 

(HI   2(1 

(HI  2(1 
(HI  27 
(H)  20 
(HI  20 
(H)  2o 
(HI  23 


f'tiiiriti-. 

*■!■.  n. 

373 
340 
320 
311 
207 

2(HI 
270 
20.1 
2.-M 
241 

24."i 
24.-> 
241 
237 

2:u) 

224 
224 
224 
224 
224 

224 
224 
224 
220 
217 

217 
211 
20S 
20S 
205 
KM) 


Junr. 


•Uiiv 


.\u);i(st 


^■pU'IlllxT. 


1> 

11(1   .*i2 

207 

< 

(HI  .54 

304 

s 

(HI  :,.i 

3INI 

0 

(HI  ,>) 

3IKI 

III 

j   dd   ."il 

203 

II 

.11  .-,1 

203 

12 

do  40 

270 

13 

(HI   43 

20.-1 

14 

(HI  41 

2.->(» 

1.. 

(HI  ,i:i 

:«NI 

II. 

(HI    .-,11 

321 

1. 

(HI   74 

.3SI 

IS 

'HI   SI 

4(KI 

Id 

1H1    S.', 

42.-> 

20 

(HI  02   1 

l."i4 

(HI  .V) 

:ios 

!H)   .51 

203 

IHt  4li 

27« 

(HI  41 

2.W 

(HI  .30 

241 

(HI  31 

224 

(HI  20 

21  IS 

(HI  21 

103 

(HI    Hi 

17s 

(HI    12 

100 

(HI  OS 

1.V4 

(HI  IMi 

14S 

OS  »7 

":             (IS 

OS  S9 

!        102 

OS  01 

1117 

OS  d:t 

113 

OS  (HI 

1         lll.-i 

OS  01 

Ills 

(IS  HI 

Ills 

IIS   1IL> 

nil    1 

(HI  113 

112   1 

dd  (Nl 

1.3(1    ; 

.November. 


21 

22 
23 
24 


20 
27 
2S 
2:1 
30 
31 


I 


(HI  (Hi 
(HI  (11 
90  70 

yo  71 

(HI  07 
90  .iO 


.i02 
02.-. 
.■>S4 
.■>ti2 
.">2I 

472 
440 
4UI 

.too 
321 


(HI  04 

(HI  o:i 

(HI  01 

I  OS  (IS 

I  OS  00 

I  (IS  114 

\  (IS   (11 

lis  so 

IIS    SS 

OS  .s7 

Ossii 

OS  ».-. 

OS  S4 

OS  s.-)  I 
OS  S2  1 
OS  S2  I 

OS  s;i  j 
»s  )M  I 
OS  S.5 


142 
130 
133 

1 2.-> 
120 
11. -1 
107 
103 

KXI 
OS 
(i.-| 
02 
(HI 

»» 

s.-> 


00 
92 


IS 

(HI 

127 

IS 

(l.-( 

117 

IS 

(1.) 

112 

IS 

02 

nil 

IS 

(1.3 

112 

lis  IIS 
IHI  (H) 
(HI  01 


Vote.— Ice  Conditions  from  January 
.Not  sufficient  information  to 


do 

02 

(HI 

01 

1  99 

III    i 

(HI 

INI 

(IS 

OS 

(IS 

(Hi 

9S 

0.1  1 

OS 

().■>   ! 

9S 

00 

OS 

(HI 

1 1.-> 

1211 
12.-I 

I 

130 
133 
133  ' 
Kill  i 
l2.->  ' 
I 
121)  i 
lis  j 
1  !S  ! 
121)  I 
I2N 


(HI  (14 

(HI  (I.-. 

(HI  U 

(HI  10 

(HI  10 

00  (HI 
(HI  OS 

(HI  m. 

(Ht  O.-i   I 
(H)  04    I 

(H)  03   I 

(HI  03 

(H)  02 

(HI  02 

(HI  02 

(HI  01 
IHI  01 
(HI  III 
(HI  01 
(HI  (Nl 

(HI  INI 
OS  IHI 
(HI  INI 
(HI  INI 
(HI   III 

(HI  0;; 
(HI  02 

U<>  l>i    : 

(H)  111    1 

09  01 

(Ht  01 


1  t«  April  5  and  November  29 
compute  daily  dinehnrip-s. 


112 
14.-. 
103 
IIKI 
IliO 

l")7 
I. VI 
US 
l4.-> 
112 

130 
130 
130 
1. 10 
I3li 

133 
1.33 
1.13 
133 
Kill 

Kill 
127 
1.30 

i:m) 
i:« 

130 
KIO 
t.i3 
i:<3 
133 
133 


(H)  INI  j 

(HI   (Nl  I 

(HI  01  j 

(H)   III  I 
(HI  01 

(HI  02 
(HI  02 
(HI  INI 

OS  SS 
OS  7.-1 

OS  so 

(H)  IN) 

(H)  02 

00  02 

(H)  IN) 

OS  (IS 

OS  OS 

(HI  (N) 
(HI  03 
IH)  0.-. 

00  0»i 
(HI  07 
(H)  07 
(H)  OS 
00  0<) 

(HI  10 

(HI  III 

■.HI  I  1 

(HI  II 

09  12 


i;io 
y.m 

1.33 
133 
1.13 

130 
1.30 
130 
UK) 
70 

0.5 
130 
1.30 
l.tii 

i:<o 

12.5 
12.5 
KM) 
130 
145 

14S 
1.51 
1.51 
154 
1.57 

Kill 
Ititl 

103 


Hiixhl 

Ki-ci 
00  21 
(HI  10 
90  15 
90  II 
(HI    II 

(HI  21 

(HI  22 

00  27 

IH)  31 

00  .30 

09  44 
00  41 
99  41 
09  51 
(Ht  49 

00  40 
(HI  51 
99  4B 
09  41 

(HI.4S 

(HI  01 
(«)  .55 
•H)  .55 
im  57 
(Ht  55 

(HI  .-•;) 

(HI  51 

(H)  51 

(H)  4S 

(HI  40 


I)i». 
charge. 


Sec. ft. 
193 
1S7 
175 
163 
ItV) 

103 
190 
211 
224 
241 

209 
2.58 
258 
293 
286 

276 
293 
276 
258 
283 

329 
307 
:«I7 
315 

■m? 

300 
204 
204 
28;i 
276 


December. 


to  end  of  year 


-'5f  -7  J 


ri! 


i* 


84 
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Monthly  Dimchargk  ok  Assimboink  Hivkk  m    Mim.wooi.  k..h  thk  Yeah   lOl.i. 

___^ |l>ntiimKr  nreB7,.'>(MI-i|iian- enilrh.) 


MOMIl 


DiNI  HMdiK    1\    Ski  IIND-KkkI 


Miixiiiiiirii      MiiLJiiiiiin         Mi 


January 
Februar\ 
March        . 
April.. 

May 

June. 

July 

August. 
September 
October.  . 
N'ovenib<y 
December . 


1, 20  J 
H73 
:v.>« 
«2.'i 
.(08 

i:<*) 
it>3 


19M 
ItU 

2.5>S 

Its 

i;<o 


^d-Kkki 

I'll 

Hi 
Drptll  ill 

\-«  )n- . 

III. 

-i|llali 

IIH-||1'»    of 

Total 

III  urn  - 

mill' 

1  )ruina|ie 
Area. 

fi 

I't. 

'i:. 

O'OOti 

0-007 

-',77.') 

'!« 

ll'(H)S 

0-008 

l.JtXI 

'I>."l 

1 1  Od'.l 

(I'OIO 

1,000 

."lilO 

(I07h 

(1-0,S7 

!■)  100 

J-17 

oo;i2 

0-(i:t7 

l.'>,2(M) 

Joi 

(1  (1.14 

o-o;iK 

l'>,300 

:t7(i  i 

oinw 

0-05t) 

' 

-'2.800 

14<t  ' 

0   020    ! 

i)-o-.>:( 

!l,200 

119  ! 

ooiti 

0-018 

7,100 

11"  1 

0-018  , 

0-OJl 

8,60(1 

i;«i  I 

0-017   i 

ii-oio 

7,700 

'7.-. 

0-010   j 

0  nil 

4,600 

'Mie  Year 


1.202 


.".1 


188 


Not*. — Marked  thus  (,'J  e.«tiiiiated. 


0  0'2.5 


o  ■:«.'■, 


i;i,'..87.-) 


-^SiSlNIBOINE  RIVER  AT  BRANDON. 

HISTORY. 

, .    „^'jf  »*f *'on  0"   the  Assiiiiboine  at    Brandon   was  established   on   .Tiilv  4,  1912    bv 
O.  H.  Bumham  and  has  been  operated  since  that  date. 

LOCATION   OF  .SECTIO.N. 

The  uiet«r  section  is  located  on  the  downstream  side  of  First  Street  traffic  bridge,  locally 
known  as  the  Iron  Bridge,  in  the  city  of  Brandon,  Manitoba.  The  I. P.  i.s  marked  on  the 
iron  raihng  on  the  downstream  side  of  the  bridge  at  the  south  end. 

RECORDS   AVAILABLE. 

Xearly  continuous  reconls  of  daily  gauge  heights  are  available  from  July  4  191'  to 
rhf  .nd  of  lOlo.     Estimates  of  daily  discharge  have  been  made  for  the  same  period. 

DHAINAGE  AREA. 

I'll.-  (Iniinage  an-a  of  the  As.sinil)oine  river  above  Brandon  is  M,rM)  square  miles. 

UAVGE. 

A  Mine-foot  vertical  staff  gauge  is  nailed  to  the  ice  Ln-aker  tiftv  feet  ui«tream  from  an.- 
.ippiisite  station  1  +m  1)11  the  metering  section. 


(HASNKl.. 

For  time  Imn.lred  feet  upstream  and  one  hundred  .-m.l  Hftv  feet  downstream  ll,. 
cliaiinel  is  siraiglii.  It  is  divided  at  the  .section  into  three  parts  bv  the  bridge  piers  Tl  ' 
nouom  IS  ot  mu.l  and  liable  to  shift,  especially  at  high  stages.  The  banks  are  high  bu: 
liable  to  overflow  at  high  sfai:es. 


PH(KiltKss    KEI'OHT   Of    THK    SfAMTOliA    HYDROMKTHIV   SCHVEY  85 

SESSIONAL   PAPER   No.  2Sf 

ur;,(  HMMiK   MEASt  UKMENTS. 

Th.-  nieK-riiiKs  an-  made  frr.rn  the  dow.Lstrearn  side  of  the  bridg,-.    TI.eN-  cover  a  ranae  in 


A(;(  I  HAry. 


Betwm.KauK..  heights  !»7 -5  ati.1  IWl  the  discharge  curv,.  is  well  ddiiied  betw.ra  104-1 
and  101)  .t  ..s  fairly  well  defi,.e.i.  aln.ve  and  below  the^.  limits  it  is  not  well  leS  for  o^n 
water  eond>t.on«  Between  gauge  heights  WIT,  .-md  98-0  thr  discharge  curve  f^,rwhrer 
conditions  is  fairly  well  define<l. 


Dim  hah(;k  MKAHtREMKxrs  of  Assimboink  Rivkk  at  Bran 


i>o\.   I91.5. 


Dst«. 


Engineer. 


Jan.      4 

•  C.  O.  Allen 

20 

M.  S.  Madd 

Mar.  22 

« 

April  14 

C.  O.  Allen 

21 

« 

33 

1                          U 

23 

1                          - 

.May     7 

I 

26 

" 

29 

« 

.\ug.     2 

T.  H.  Hov.i 

Sept.    2 

Oct.      .3 

j  C.  O.  Allen. 

'  Ice  uieaaureiueut. 
■  Section  partly  opru 


Meter. 

No. 


1,912 
1.402 
1 ,4tJ2 
1.912 
1,912 
1,912 
1,912 
2,(IIs 
2.0IS 
2,0  is 
1,197 
1.197 
l.:i7» 


Width. 


Feet. 

i»;j 

109 
129 
172 
197 
197 
197 
172 
170 
170 
102 
141 
I.11 


Area  of 
.Section. 


Mean 
Velocity . 


Gauge 
Height, 


.Sc|.  ft.       Ft.  per  sec.       Feet 


201 
180 
110 
420 
582 
.082 
582 
.381 
.361 
.342 
.349 
162 
242 


o:)5 

0-30 
0-98 
2-24 
2-46 
2-50 
2-50 
l-8;i 
1-60 
1-.59 
1-97 


0-97 
I '00 


9S.07 
98 -30 
98 -.^l 
98-87 
99-6.'> 
99-69 
99-OK 
98-51 
98-33 
98-25 
98-17 
97  •  32 
97  0.") 


Discharge. 


Ser.  ft. 

71' 
.57' 
108« 
9.50 
1,432 
1,451 
1,4.54 
098 
587 
.544 
629 
l."i7 


80 
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Daily  (Imkjk  IIkkiht  and  Discharoe  or  Assiniboine  Riveh  at  Brandon  fob  191.5. 


l)n> 


Jnniinry 


tiuiDii'  1 
liniihl  I 

►  .■.1 
(IN   14   ' 

I's  \> 

!">  (17    I 
<IN   (IT 
»K   (17    i 


I'hiirKi- 


l-'fl>niHr\ 

(illllU4> 

ll<'ll[)l( 

I)i.- 
■  Imrnc. 

'ts  :is 

.S-.-   II 

(Drainnei'  nr.'B  .•M,.WO  M)uari-  miles.) 


>liir.h 


II 
12 
l;< 
H 


li> 
17 

is 
19 

2(1 


ii 
24 


2!> 
29 

;«i 

M 


1  lis  (17 

1 

i   9S  (>7 

1 

i  (IS  o:t 

1   !IH  III 

1 

9»  (11 

97   !H1 

97   911 

97  99 

9S  (l,< 

9S  (Hi 

! 

1   9s  (IS    , 

I  9s  i:t 

I  9s  i:t  I 

i  9S  i;i  i 

I  9s  1.-,  1 

I  9S   17 
!   9S  2:t 
!   HS  27   i 
!  9S  27   j 
;  9s  27  ! 

.14 

■  ■  :t4  i 
I  js  M  I 
1  9S  M  I 
I  9S  Xi   I 


lis  .19   i 
9S  41 

9s  4:t 
Its  4:t 

9S  4:1 
9S  :19 
(IS  4(1 

9S  Id 

9S  41 

9s  4:t 

(IS  4."i 

(IS  |.^ 

I  9S  4(i 
lis  41 

i  >is-4:( 
(IS  4:i 

•  (IS  4:i 

!   9S    I.I 

;  (IS  II 

i  9S41 

(IS  4(1 

,  (IS  4(1 

1   9S   411 
!  (IS  40 

;  (IS  41 


i;:ill)t.'  1 

illK 

I. 

(IS 

.1 
III 

(IS 

1:1 

(IS 

1:1 

(IS 

II 

9S 

I.I 

(IS 

1:1 

(IS 

III 

9S 

4(1 

9s 

.19 

(IS 

:<9 

1)1- 

'luiriti  . 


Aliril 


(IS 

Its 

(IS 

4(1 

9N 

III  , 

9H 

4(1  1 

(IS 

III 

( Dilute    j 

lll'ill 

III. 

Kr 

■t 

MS 

.k; 

(IS 

H2 

(IS 

III! 

(IH 

:«i 

(IS 

.III 

(IS 

27 

9S 

(HI 

97 

(IS 

97 

(HI 

(IS 

(II 

<'hiiriii>. 


(IS  .10 
(IS  ii!i  :' 

:  »»  nH  I 

I  9s  119  ; 
!  (IS  :i9  I 

'  (IS  117 
(IS  II.-,  , 

i  "">  ■<-•  , 

9S  114 
'  (IS  ;i.-,  : 

(IS  Uli 

9S  .Hi 

(IS  4(1 

(IS  4s 

(IS  4(i 

I  9S  4(1 


9S  2(i 

(IS  US 

9M  IIS 

(IS  (I.-, 

(IS  (HI 

KNI  (is 
KNI  91 
1(11    14 

K.l  S7 
IlKI  97 

99  1.2 


(MI4 
(MM 
(His 
(191 

2.1.11 
2.2911 
2.4(H 
2.2(iS 
2.HII9 

Mils 
1.142 
1.I.-17 


<  illllUi' 

ilnilhl 

l-'l-.'! 
(IS  49 
(IS  4S 
(IS  111 
(IS  .',1 
(IS  .-.1 

(IS  4.-. 
(IS  17 
(IS  ;i9 

(IS  41 
tW  40 

(IS  211 
(IS  2.i 


(IS  2s 

(IS  114 

(IS  21 

9S  HI 

(l>^  14 

(IS  11:1 

(IS  UK 
(IS  HI 
9S  H4 
(IS  29 
(IS  24 


l>i..- 
'■Imrnc. 


(i7. 

lisi 

I1N4 

1117 
li.-i(l 
(ild 
1122 
111  II 


.luiM' 


Mi'iKlit 

K.-.9 
')K   19 

"S    1(1 

7  (III 
(17  91 
97   9.'. 

97  92 

(IS  mi 

(IS  ll."i 

(IS  II.-, 

(IS  II.-.  i 


-Ml 

(17  92 

.-vlll 

97  .Sll 

.Mill 

97  (Kl 

.-.11.-. 

'97  (Hi 

.-.Mi 

|(IS  112 

.->s  1 

'(IS  iir 

■  121 

"(IS  12 

.-iliH 

■9S    IS 

.■,si 

'US  22 

.-i7.-> 

(IS    J I 

(III.-, 

(IS  24 

SS9 

(IS  21 

;s« 

(IS  24 

7IKI 

9S  22 

722 

(IS  22 

US  20 

.■p.Hl 
.-,S| 
.->.-,  I 
.•,24 

.-,2  1 
•■>2» 
.->24 
.-,13 

.W2 


(IS  2(1 
(IS  (HI 
(IS  I  Hi 

(IS  20 
(IS  20 

(IS  1(2 
(IS  44 
9S  24   I 

9s  .-,2  : 

9S  112   I 


Dm- 
i-ImrK,.. 

.•Vc  ft 
407 
197 
174 

IIH.', 
I1S3 

1170 
Wh 
428 
42M 
42s 

a7ll 
llo7 
.Mil 
HS7 
114 

Ills 
1112 
192 
.-,111 
-.21 

.-,02 
4(1.-, 
119 
J02 
.i02 

.-,(,9 

(Ml 

.-,24 
Kill 
5U(I 


July. 


\UKU*t 


ScpteiahiT, 


<  IclobiT. 


NovemtMT. 


(IS  29 
(O    1  1 


9> 


US    12 

s  (IS   OS 

9         (IS   111 

10         (IS   III 


,,.,7  9s  .-,7 

">41  i  as  119 

.->41  !   (IS  117 

"lOl  I  (IS  HI 

1 .17  I   (IS  117 

■■7.-,  (IS  It, 

1112  (IS  114 

1411  (IS  IM 

4,-)2  I  97  9S 

4.'>2  I  97  ss 


lilll 
.-)9S 
.-,1,11 


97  117 

97  Ii2 

97  .-,9 

97  119 

.-,(ls      97  :i4 

|S2  97    12 

421  (17   Ml 

497  97  4s 

H(«,  :  97  lis 

H.>H  ■  97  7(1 


11 
12 
IJ 
14 


9s  2s 
9»  (10 
9S  10 
US    10 

97  (IS 


97 


1«.  (IS  iHi 

17  ;i7  94 

IS  (IS  20 

19  (IS  ir.i 

20  9S  111 


.-,4li 
40.-, 
4.i2 
4,12 

H9«  I  97 

4Ha   j  97 
1179  I  97 

:-*ri  :  97 
447  '  97 

4111      (17 


Wi 
SI 
72 
79 

e9 
1)7 


(id 


21 
22 
21) 
24 
2.j 

2ti 
27 

2s 

HO 
111 


'   97  (IS 

9S   10 

'  9s  42 

i   9S  7S 

9S  ti2 

«»  .51 
»S  lil 
9S  «H 

(4X    711 

OS  SI 

9S  79 


.1(111 


So7 
754 

bS4 
747 

'(.-,4 

yi" 
s7(l 
vi4 


97  711 
97  79 
97  IJC 
97  09 
97  (17 

97  114 

97  tJO 
97  4S 


9; 


IS 
US 


H.-,a 

114.-, 
I.'2J 
291 
lilH 

2S0 
27li 
27.1 

27H 
2S0  I 

294 

.ill, 
2SH  , 
2S0 
2711   ' 

2(111 
2.-,0 
211 

211 

1S7 


19 


97  lis 

97  70 

97  114 

97  .-»9 

97  .-.11 

97  .-,1, 


97   .-.s 
97  .-«; 

97  ,-,s 


1S4 
171 
247 

is(i  ; 

171. 

19s 
229 
214    i 
27(1   i 

2VI  : 

217 
2»li   j 
2:is  i 

27li    i 
2<NI   I 

1109   I 

2IIS 

lilll 

HO.-, 

27li 

2S3 
2tiH 
247 
23S   I 
2HS   I 

241  I 

2HS  ' 

244  i 

2.iS  • 

244  i 


97   74 

97  Sll 
97  .SO 
97  (17 
97  11.-. 


9; 


(ill 
119 


97  IIS 
97  US 
97  37 
97  H7 
97  37 

97  3(1 


■MS 

Ii32  I 

H20  i 

2711  I 


.Kl.j 
2ti7 
270 
270 
1S9 

IS7 
1S7 
IS4 
1S4 
1S4 


I>i'cember 


fi»llj(i.  hi-ighu-  l!iark.-.i  ilm-     •     ii,!iTiJ.,lai.-,r 

^"TK    -.v.,  ([iiiigi-  rccord.s  frmn  .hiininry  I  i,, 

\,,t   ^■iffi,.i,.ri,   irit,.r-it:iiw.Ti   1,.  -■..,,,[,. I 


(IS 

02 

9S 

07 

9S 

OS 

(IS 

1.-. 

OS 

I.I 

9N 

HI 

98 

IS 

9S 

1)9 

9S 

10 

(IS 

07 

((8 

OS 

98 

II 

(IS 

III 

08 

17 

us 

!7 

9S 

IS 

(IS 

19 

9S 

2(1 

\l,Ml    II 

I..  ,|.,i|v 


ami  (>,'i( 
'livch.'trL'. 


il»r  17  1..  Ih-.i-iiilKT  I  1. 
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Mo.NTHI.Y  I))S.  HAKCiK  r.K  AsslMBCINK  K.VEK  AT  IJkanIK.N  yuH  I  HK  Yk^K  l!tl5 

__^ |l)iMiiiiiKr  iin:i  :«4,.")(H),<,iiari>  iiiilt'sl 


DiHCHAR'iK  IN  SkcO.ND-KeeT. 


Kl  N-()KK. 


MONTH 


Mnxiiiiiiiii 


Minimum. I      Mcuh 


January . . 
February 
March . 
April. . 
May.. 

June 

July 

August. .  . 
September 
October.  .  . 
N'ovember. 
December. 


;,4ti4 

(iS4 

m\ 

72'* 


The  Period . 


.'.404   I 


:<.-)7 
.iTU 
IhT 
171 


'«( 

MMH) 
."iM) 
4I>1! 

:iX2 

.i.-.H 

21.") 
'iM) 

'170 
Mou 


.nti 


Nori..— .Mar kill  thun  (i;  ..^.liinali.l. 


Depth  in 

IVr 

inches  on 

iiuarc 

DrHiuuKi- 

iTotul  in  aorc- 

nile. 

.Area. 

1           feet. 

1 

('•U02 

0-(Hl2 

4,0U0 

O-OOi' 

0-002 

3,325 

l)'(H);i 

0-IKi:i 

5,550 

lt()2ti 

I)- 020 

53,600 

0{H7 

0  020 

35,e00 

i)-oi:( 

o-oi.-, 

27,500 

1)017 

0-020 

35,800 

0-010 

0  1)12 

22,000 

0-007 

1I-(K)S 

14,600 

0  005 

0'(HI(> 

11,100 

0-00.5 

0-000 

10,100 

ooo:t 

o-(K):{ 

6,150 

O'lMK) 

0-126 

220.325 

ASSiMHoiM;  |;|Vi;i{  .\T  HKADIM il.V. 

HISTOHY. 

The  inhering  fitation  «;,.<  .■.<tal,li..|,..,l  <,i.  April  !»,  lOl.i.  I,v  .^.  S.  .-<,.„vil  uiul  Ins  I„-..n 
i)I>Tat€<l  since  that  (latp.  ■     <im  ii  .mu  n,,,  tx-cn 


I.IH  ATIOX    OF    .SK(  TIOV. 

.  T!:^ '^^:!!!r  Jl'"™":^'^"  '^r  dowu.,rean.  .1,1.  of  th.  C.X.H,  i,,i,l«...  whi,.),  crosses 

side 


ine  .neier  ..eotiou  i.s  lorat..!  on  the  dowu.strean.  .si.ie  of  tl>,.  C.X.H,  i..i,lK...  whicli  cross 
■  ^pf  7  f '"^  "T  on^-l"""^"-  mile  from  the  C.V.I}.  H..a.h..Kly  siati„„ 


iiid  i.s  painted  white,  "Init.  Pt.  O+IK)." 


HK(()lil>S    A\  All.ABl.K. 


(iauge  height  reeonLs  are  avaihihl,-  from  April  17  to  \ovenil),.>-   '{   Hii>        i  .-       i 
•xcept  for  part-  of  November.   1014.  '   *'   '^'^' 


DRAINAGK    AHKA. 


The  area  drained  hy  the  A.ssinilH.ine  river  al,„ve  Headingly  is  .59,420  square  niiles. 


GAI'iK. 


A  nine-foot  vertical  statf  gauge  is  fastened  to  the  north  al.  unent  of  the  bri.l,,..  ..,.H  ic 

'.'dinTTtT-     ""  ''T  f '"«';  """"'"^^  ''''''  '-^  ^-'--''  '"  tK-e  >  :  kertr  w 
•adings.     Both  are  referr.><l  to  the  .same  arbitrarv  datum. 


i 


ItKHAHTMK.Sr  OF    THE   l\TKHlOR 


I'HANNKI.. 


7  aiORQE  V,  A.  1917 


Tho  cimnnel  w  atramht  uU.vc  and  Ih-I,,*  tl...  sw^tioi.  for  a  coiwiderabl.-  distance. 
Ihf  .str.-ani  i«  .iividci  into  four  <hannel»  l.y  the  tlint-  central  pierx  of  the  bridm-  The 
Iwttoni  of  the  stream  w  of  Rruvel  and  mud  and  not  liable  to  shift.  The  right  bank  is 
low  and  W(K..1.-,I  and  liable  to  ox.rflow  at  hinher  stages.  The  left  hank  is  iuKh  and  not  liable 
to  overflow . 


1>I.S(|1AH<JK    .MKASIKKMKNTS. 


The  ineteriuKs  liii\c  Iw-en  made  from  the  downstream  .side  of  the  l.ridKe  in  the 


o|)en 


water  s.-.won  ami  in   the  winter  th,-y  have  Urn  niM.le  from  the  ie..  at  a  .x.int  al)out  four 
hundred  fe<'t  ii|v.tre!im  from  the  bridge. 


A<(1  H.\(  V. 


Between  gauge  h.ighis  T",  :,  aii<l  80  »  the  di.sejmrg..  eurve  is  well  definetl      Under  ice 
conditions  b«>tween  gauge  heights  T.VH  and  7ti  1  the  discharge  curve  is  fairly  well  defined. 

DlS<  HARGE    MKAsrRKMK.STs    OK    A.-iSlMBOlNE    HiVKK    AT    IIk'ADINOLY.    1915. 


Dale 


i  jll! 


.M.- 


Widili 


.\ri'ii  of  Mean      ;    Ciauge        ... 

Seetiim        Vclocitj .       Meighl.        Uischargc. 


Jan.  <) 
Feb.  2.-. 
Mar.  II 
Mar.  2.-, 
Mar.  31 
.\prU  14 
-May  > 
.luoe  14 
July  2b 
.\ug.  1 1 
Sept.  1« 


C.  t).  .\Ucu    . 
W.  J.  Ireland 

D.  B.  Gow. 
M.  S.  Madden 
L\  O.  Allen 

E.  B.  Patt<r-«)n 
T.  J.  .Mo<jrc. 

T.  H.  Bovd 


H.  H.  Pratt 


'  Ife  Mea.-Mrenii'iit. 
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,')-Sfi 

ti71 
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SI  Hit: y 
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i'H(HiHf:ss  ,n:iijuT  of  the  mamtoha  HY,m,MKrH„ 

SK88IONAL   PAPER   No.  2Sf 

Dailt  Ga,;oe  He.oh.  an,,  I „.,„.„«,  ok  Ahm.n.bo.n*;  R.vkh  a,  Hkad.n,;,.v  r.m  1M|-. 

I  r)r»iimif  area  .•>t),4L'll  aqunr.-  niiles.! 


Note— All  g«u<e  beighu  marked  thu»(i)  interoolnted 
Ice  oonaiUou  from  January  1  w  Aprifn 


!:. 


•O  /M7M«r.»/A'V7'   OF    THK    ISTKHtOH 

7  QEOROK  V.  A.   1917 
MiiNTIII.Y    Dim  HAKliK  OK   ASKINIBOINK    KlVKR   AT   IlKADI.Mil.Y    K<IH   THK    YeaR    l!»15. 
IDriiiimgf  area  59,42U  wiiiurp  iiiilfi).| 
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July 

August   .  . 
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The  Yiar 


.NoiK.  —  .Ml  iiiui'ked  tliu.i  Oj  ai''  ehtiiiiuled. 
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:i:i(i.lNMI 

SIIKI.L  RIVKR. 

Tlic  Shell  river  is  one  of  the  liU(jest  tributiirien  of  the  Assinitxiirie,  eiiiptyinij  into  that 

river  in  Tp.  2:1,  R.  'i!*,  W.P.M.  The  .soiin f  the  river  is  on  the  northwestern  sli)ix>  of  the 

Duck  iiioiiiitiiins,  which  it  paraHels  for  a  eonsiderubic  distanr--,  the  course  beinir  alnio.it  due 
south  for  the  entire  leiiKth  of  the  river.  About  five  miles  from  the  junction  with  the 
.V.ssinii)oine  it  turns  sharply  to  tlie  west  and  flows  in  that  direction  to  its  ino.ith. 

The  watershed  ilrained  is  narrow,  lyiuK  Ix'tween  that  of  the  \'alley  and  t  le  Assiniloiiu', 
(•xeept  at  tlie  upi)or  part,  where  it  oimmis  out  to  a  width  of  alniut  thirty-tive  i  liles.  The  total 
length  of  the  basin  lieinu  about  sixty  miles,  thouKh  the  river  it.self  has  ;i  leiidth  of  ninety 
mill's. 

In  the  upiM'r  part  of  the  ba-sin  the  liver  flows  through  the  Duck  Moun.ain  forest  reserve. 
a  district  in  which  valuable  timber  is  to  be  found.  The  valley  of  the  liver  is  narrow  and 
quite  deep,  varying  U'tween  one  hundred  and  three  hundred  and  fifty  feel.  The  valley 
itself  is  gravelly  and  lM)ulder  strewn,  but  the  land  forming  the  upjM'r  benches  .tnd  table 
land   is  goo<l  for  agriculture. 

\\  Ase.ssip|)i,  the  only  town  locaKnl  on  the  .stream,  a  small  flour  mill  was  operated  by 
water  power  from  1VS4  to  lllll,  in.  which  year  the  dam  was  \va.sheil  out. 


SHi;i.I.  RIVKR  AT  .\,SKSSir!'I. 


The  first  mi'tering  of  the  .'shell  at  A.ses.sippi  wa.s  taken  by  \V.  .1.  Ireland  on  Septemlx-r 
1.").  l!ti:?.  but  the  (Kjint  at  which  the  in<'iisurement  was  made  was  not  considered  suitab'e 
(■,.;•  n  iM-nnaiifiit  sp-tion.  Thi.-  j)t>int  was  at  tjie  bridgi;  just  below  the  dam.  A 
second  section  wa.s  established  by  V..  .1.  Budge  on  Jaimary  Itt,  1914,  one-ciuarter  mile  Iwlow 
the  bridge,  this  latter  section  was  afterward.s  abandoned  for  one  which  wa*  locatetl  by 
C.  O.  AUen  on  .lime  0,  lilll. 
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UKATION   UK  HKcriuS 

a  .m.l  ,Jr,v..,.  ,„  tl...  1,,...  of  a  blaz,..l  tr,.,-  nh.d> .«  on  th.  riKh.  I'unk  '  '  '  ■ 


HK(<>UI)S    AVAII.AHI.K. 

Daily  KauK,- h.MKhts  huv..  I,,.,,   ol.tain..,!  sin.-,.  Ju,...  i,.  i,M4,  ......l  ..stiumfs  „<  ,i,ilv 


.li«char«c  f.,r  tlir  ^.„rn.■  ihtIo.!  ha  v..  I,,....,  ,„„,1,.. 


I)KAI\A<iK    AUKA. 

Tlu.  ar..a  tributary  U.  tlu-  Sh.-ll  aU.v..  tl...  n».t,.r  s.'ction  i<  !»;U)  squar.-  n.il..,      I,  li. , 
U--tw..n  th,.  w„ton.he,ls  „f  th.  Xalloy  riv.-r  ..,.   th.  .a.,  a,..i  t,..-  As^^W  o..  ,h.   l.tt: 

.■.Te..t  was  ,..;„,  ..au...i  .H.tw,...,M.,..  .a^'iini/'iSr,^..  s:  i.:  ^^  ..S;,  r''  rr:! 

«aug.-  was  th..n.for..  ..stahlish,.,!  at   tl...  tn.t.T  s.-cti,,,,   whirl,  vis     .f    ,'        . 

S^z-^irlrrs^l^r""- '■'"■"" • --:"»::-.^™':u» 

IHA.WKI,. 
For  sixty   fuet  above  the  section  and  one  hundr.'d  and  Hftv  t<...t  l.<.l,.v.-  th      i  , 


01S(  HAR(;K   MKASl  hkments. 
dLclircurve  ""'■     ^"""■"'"'  ""•-"'-"••"' ^  l'"v.    In-en  taken  ,o  delin.  . 

ACCl  UAIY. 

The  eiirve  is  well  definwl  over  a  ratiire  in  stim.  ,.f  l   i  (.,  .  i •„ 
Discharge  curve  for  winter  eonditio.Lis  ^^.t"::' i;^,!.;,;!  j"^  '"'  ^•"'"  """•■•  -"'""- 

Dl^CHAttUL    MKASLKKMt..NTS   OF   SHELL    HlVEK   AT   AsKsslPPl.    191.-,. 
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I'l. 


()->0 
Oitl 

;^2^ 

2tih 
1-99 

2  m 

2- 14 
1  4U 
1  •  (•,.-, 


K.rt 

9:i  42 
94  07 
92-94 
91 -7:! 
9i:f9 
HI  ■  I'.l 
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hKf.iHTUKS'T  nf   THk   ISTKHIOH 


7  OlONaC  V,  A.  1t17 


Daii.v  (iAKiis  IIkuiht  and  DiitcHABOt:  or  Shki.i,  KiVKK  at  Ahk.-wiffi  roR  Itfl6. 
lUrkioacr  Hrva  U.'MI  Miimrf  tnilo  | 
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-Not  ■uHicieDt  iuformation  to  cudipute  daily  iliachitrKPii 
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Monthly  Dimhah..*;  „y  Sheu.  Unm  a.  Ahehm.ph,  u,h  ink  ^  ►  m,  i-h:, 

l""«iiii>«i»r<'H»;to«|i,«riiiiil««  I 
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HIKDT.MI.  (HKKK. 

inman  Kewrve  No.  o7.     Th.-  ^oiir.,.  „f  the  nver  is  on  the  south  sloix  of  thr  Ri.lin., 

.uount«,n.  and  the  cou«e  i«  generaUy  south  from  the  headwaters  to  the  mlth.  " 

The  upper  part  of  the  dramagp  area,  wluch  »  400  square  miles,  is  very  well  timbend  nnd 

.liH-hlilV'**  ir^  2"^*'"';^^  "  """^^  P"*'''  developm.„l  on  th..  rivr,  «„  record.s  of  ,h.. 
.lisrhaw  have  been  kept.  These  show  that  the  power  output  would  In-  xerv  sum  •  ml 
subject  to  interruption  during  the  winter  month*.  " 


BIKnTAII,  CRKKK  AT  BIRTI.K. 

HISTCiHY. 
This  .■station  was  .stablishcd  May  14,  IftH.  by  C.  O.  Alien. 

I.<KATI0\    OK    SKITIGN. 

The  nifUr  .section  is  located  on  the  downstream  side  ,.f  the  Birtle  traffic  bridge  „r  ,• 
-ad  l.etwe,'n  the  f.PK  station  and  the  tow.  of  Birtle,  one  ,„ile  froi^^the  C  P  R  'xh  I  ,' 
-  PaintiHl  on  the  handri.il  of  th,.  hriduc  at  the  left  end  on  the  downstream  side. 


hKCOHDS    AVAII.ABLK. 


..nd  /^Il'l  *"-'*""""^  "f  ^"'^y  discharu..  hav..  I«vn  deduced  for  the  open 


open  water  seasons  of  1914 


I 


nKPAHTMKST  or   THK  IWKHlOH 


DHAINACiK   AREA 


7  aiOROI  V,  A.  1117 


The  (lriun»Ki<  arvn  in  4<MI  iM|imrc  inilM,  pxU-mliiiR  from  tin-  ItiiliiiR  inoiinlainii  Moiitlu-iwt 
f«  the  AiwinilMiinc. 

(lAt'llK. 

M  II.."*.  H..M.  Ihw  H.M.  iH  iM'i  til  nil  urliitrnry  (liiiiini  iiUiiit  fcirtv  f.i't  imrthiMiKt  of  tin* 
u|H>triiiin  luirlli  rml  o(  thi-  liriilgf. 

<  HANSKI.. 

riir  Mriuni  u  .•.mfiiM-d  to  oi ImiiiK-l  at  all  sdmri.;  for  two  liiiiiiln'.l  aii<|  (iflv  aU.v..  iiikI 

.mr  luiij.lr,.!  f,Ti  Ih.|«w  fh.-  WM-tioii  the  chiuiru'l  m  utriiiKht.  TIh-  .•iirniil  ix  fair'lv  «wift  hii.I 
thr  l.»iik->  arr  liiRh  and  riPHr  ami  not  lialili-  to  ovi-rflow .  Tlir  iHitlom  of  tlir  Htn-ain  i»  of  iiiii.l 
.iiiil  hard  rlay,  not  liiihlf  to  »hift. 

DIIH'HAPfiK   MKAKI  KKMKMn. 

Thr  ima».iirfim-iit«  an-  tak.-ii  from  the  il  wimtrtaiti  i*id<>  of  tlir  trallir  '.riilRc  under  o|x>n 
water  e<indiluin.v     For  winter  conditioiiis  iiiea«iirenieiit.^  ar<'  made  from  tlie  ice. 

At  I  I  1IA<  Y. 

The  diMharue  curve  is  only  fairly  well  dehned  over  a  raiiKe  in  (jaiiue  lieisht  of  three 
le«'i,  exteiidiiiK  from  SJST)  to  <n  :.. 

DlwHAHliK    MtAM  HK.\IKNTS   (IK    HlUDTAII.   CllKKK    AT    HlHTI.K,    11(1."). 
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Daily  (i.«rii>:  \Um, 
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7  GEORGE  V,  A.  1917 
Monthly  Disi  h.\kge  hk  Hiki)t.\ii,  Ckkkk  at  Hihti.k  kdk  ihk  Vkah  l!tl5. 

lUraiiiuuf  >"<«  ■♦•JO  s<iuari'  iiiili>.| 


DjacH 

^HGE  IN 

Secon 

D-FE£T 

RlN-()f 

f. 

.MOMII 

IVr 

, 

IJepih  ill  ; 

Maximum. 

Minimum. 

Mean. 

.square 

iiiehes  on 

otal  in  acre- 

mile 

Drainage 
.\rea. 

feet. 

January 

>0  !   . 
'0  1 

i 

February 

March . 

<(l ' 

April 
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.lunp 

.luly 

'4'' 

0112 

II- 125 

2.t;78 

41 

IN 

■-'.">     : 

0  002 

0  071 

1  „5:i7 

fi.3 

vs 

:i4  1 

(1-08.^) 

0  095  . 

2,02.1 

X7 

1'9 

l!l 

0122 

0   140 

f,()i;< 

.\UgU8t 
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.Vovember. .  . 
Docpmber 

tr. 

U 
0 

:i4 

-'4   ! 

,-.0  ; 

'15 
'Jl» 

0012 
0()«HI 
012.-. 
(1112 
illl.->(l 

0014 
(P-0t;7 
0144 
()•  125 
( 1  •  ()5.s 

.107 
1 .42S 
•  {,074 
2.67X 
1.2.10 

The  Pcrio.!    . 

K7 

I) 

L'."» 

iiim2 

OMH  ' 

1 

I7.flH8 

NoTK.— .All  niMiki-.l  iliiis  (,'i  pstimaled. 


LITTLE  SASKATCHKWAN  IflVKK. 

The  source  of  the  Little  Saakatchewan  river  is  on  the  southern  slop*'  of  the  Riding 
mountains.  It  flows  in  a  general  southeastern  direction  until  it  reaches  the  town  of  Minnc- 
dosa  in  Tp.  15,  R.  18,  W.P.M.'at  which  fwint  it  turns  and  flows  almost  southwest  to  its 
junction  with  the  Assiniboine  river  in  Tp.  10,  R.  20,  W.P.M.  about  eight  miles  west  of  the 
city  of  Brandon. 

The  drainage  area  is  1,640  square  miles.  In  the  upper  part  of  the  basin  there  :ire 
numerous  small  lakes,  and  in  this  section  the  greater  part  of  the  drainage  is  obtained.  The 
largest  tributary,  the  Rolling  river,  enters  the  Little  Saskatchewan  about  thirteen  miles 
above  Miiuiedosa. 

In  the  upper  waters  the  country  is  covered  to  a  considerable  extent  by  stands  of  good 
merchantable  timber,  a  considerable  portion  of  which  is  within  the  forest  resei"e.  The 
re.st  of  the  country  drained  is  verj'  well  settled,  the  land  offering  splendid  opportunity  for 
agriculture. 

The  riv<T  valley  i.s  well  defined,  lying  between  1(X)  and  300  feet  below  the  general  level 
of  the  surrounding  country.  It  varies  in  width  between  one-<iuarter  of  a  mile  and  one  and 
oni-(iuarter  miles,  the  course  of  the  river  in  the  valley  bottom  being  veiv  sinuous,  aiinosi 
doubling  its  length  over  the  total  length  of  the  drainage  ba.sin. 

A  numi)er  of  sni.all  towns  are  tc  be  found  along  the  course  of  the  river,  as  Rivers.  ( iaul  ler. 
Rapid  City,  Riverdale  and  Minnedosa,  the  latter  having  a  popidation  of  about  1,700.  There 
are  possible  |H)wer  sites  on  the  river,  thre<'  of  which  have  been  devel()[)ed,  these  are  al 
Minnedo,s(,  Rapiil  ("iiy  and  the  Brandon  Power  Company's  plant  about  iw<i  miles  from  the 
mouth   of  the  ri\er. 


IITTI.i;  S.V<KATCHi:\VA\  RIVKR  .VT  Mll)l)l.i;i\)N  BRllMiK. 

HISTORY. 

A  metering  station  was  established  on  the  Little  Saskatchewan  at  .Middleton  Bridge 
>n  .May  17,  lill.i,  by  K.  H.  Patterson,  and  from  that  date  this  st.uioii  has  been  in  operation. 
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l.OCATIO.V    OF   SKCTION. 

Mul,?'.*'  "";":';'"•«  "<r"'"  ;■*  '"•""■♦^  "»  the  down«treun,  .side  of  wliat.  is  I.Kallv  Icnown  as 
Mddleton  hrulK...  -situatrd  i„  Sec.  «,  Tp.  20 Jt.  20,  W.P.M.,  and  npproxi.nntelv  SL^ 

HKIOKDS    AVAILABLE. 

to  thS  f.-'lf  '••■'«'"'«;; 'l"^''/'!^»'"t«ken  from  the  time  of  the  e.staWi.hn.ent  of  the  station 

hroui.t    .      '  '•■'"i        W    ^'"i^^'''''  "'^a^urements  have  \^on  made  at  variou.s  stages 

throuRhout  tins  p,.r.o,i,  and  from  the.se  estimated  dailv  diseharges  hav  b..en  .•on.nuti>d  for  a 

|K.nod  fron.  A  ay  17  to  Xoven.l.er  !.,  lOlo.     From  the  latter  date  to  the  en<         t^  year 

^HmatiL'Tf   i''!""  .''7""'"''  ""'  *'"  "'f""»«ti""  •••'t»i"-l  is  not  sufficient  ,o  .iLM 
e!<timatiiig  ot  daily  di.scliarges. 

DliAINAfiK    AREA. 

The  dn.inu^r,.  area  trilmtary  to  the  river  at  thi.s  metering  station  is  IS4  .s,,uaiv  miles. 

liAKiE. 

Lrini  ^'''"''♦l!  Vf''!""'  f  *''^  Kf  "«'•  '"^-^  •'i^'-n  ^e-'iirt-d  to  a  pile  on  the  drownstr.am  side  o'  the 

CHANNEL. 

hut  the'errent'V'^  j'"  "1"'  "?  '''"''''  "'"  ''f '""  *'  '"•■"^•"'  '^  ^■""'"''  '^""'  '^'•"^•''  ""''  l^^'o^- 
ment  the  entire  flow  of  the  stream  must  <tos.s  the  section  even  u.ider  high  water  conditions. 

I)IS(  HAHGE   .MEA.Sl'RE.MENTS. 

bridge  w..l'''""'r"  ""■"•'*"'•';""'"«'<  ="-^-  ♦^ken  by  wading  during  low  water  au.l  from  the 
bridge  when  medium  or  high  water  conditions  prevail. 


ACCIRACY. 

river^nrtl'f'"""  ^V^T  T'  ''"''  ''"""«  the  time  observations  have  l„.en  ma.le  on  the 
n\er  at  tins  imint  the  discharge  curve  is  not  well  defined. 

1)^S.  HAmiEAh:AS,  RK.MENTS  OF  LlllLE  SasK..TCHEWAN  RlVER  AT  Mll.DLETON  BriDGE,  1915. 
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i.Y  (iAKiK  Height  and  Dischahok  of  Little  Saskakhewan  River  at  Middi.eton 

Bridge  for  lltl.'). 

[Drainairc  Brwi  tR4  Bninin-  rniU's  I 
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20   1 

SO    Ili 

0         Ml  .(« 

20   1 

Ml  1  ; 

Ill    80  :t(i 

20   1 

Ml  (Mi 

i.i  i    .80  a(i 

20 

S'.l  (Hi 

!.■)         Ml   2ti 

17    ' 

SO   III. 

2li  S!l  Iti 

2(i  Ml  I  1 

2:1  SI)  llii 

2:i  Ml  21  i 

2)  s'l  :iii 

2:i  s'l  :«; 

2.i  so  :iii 

2:t  so  21  i 

-M  s'l  4i; 

20  sti  Hi 


20 
20 
17 
2:1 


so  2ti 

Ml  2li 

so  2li 

SO  Hi 

Ml  Iti 

SO  Hi 
so  Hi 
SO  IHi 
SO  (Mi 
s'l  oti 


SO 

01. 

so 

lit; 

:    Kll 

lit; 

SS 

(Mi 

j    .SS 

(Hi 

!  .SS 

8li  : 

211 
20 
20 
1.'. 
i:i 

i;i 
].< 
!.! 

II 
1 1 


so  :iii 

so  :tii 

s!l  :!ti 

St  I  jr. 

s(l  I'll 

S'l  Jll 

Ml  21  i 

so  ;i! 

so  ;{n 


20  s'l  (Hi 

20  so  (HI 

211  S'l  (Ml 

17  s!l  Oli 

17  Ml  IHI 


17 
17 
is 
20 
IT 


SO  Ili 

so  211 

s'l  -.til 

SO  211 

so  211 

SO  211 


|."i 
I.i 
i:< 

1.) 


i:i 
i:i 
i:i 
i:( 
i:i 

I.i 


S'l  IHl 
SO  IHl 
SO  (H. 
SO  IHi 
S'l   (Hi 

Ml  or. 


S'l   Oti 
S'l   IHl 


Ml   IHl 


80  Oli 
80  (Mi 
SO  (Mi 
S9  (Mi 
SO  (Hi 

Ml  (Mi 
SO  0(i 
80  (Hi 
.SO  (Mi 
Ml  (Mi 

SO  (Mi 
SO   (Hi 


I     SS  7(1 


17    i       si|   oil 
17 


Station  I'Ktablishcd  May  17 

Nori;  --Irr  comlili.iiis  Irmii  NuciiiIht  HI  ti,  luil  nf  yi-iir 
Inliirniall..ii  iiiMntficirui  ii,  r.. input"  daily  <ii!<ch:ili 


I~  i 

^'.i 

IM 

17 

VI 

\» 

17  i 

^^ 

(>ti 

■s^ 

)it) 

SS 

<;ti 

SS 

t;(i 

SS 

.Vi 

SS 

:a\ 

Hh 

:.»; 

SS 

.'»i» 

SS 

Hi 

SS 

»*', 

.VI 

411  . 

SII 

<l    i 

>".I 

u   : 

iVl 

11   1 

S!t 

II   . 

.V!t 

II  i 

I-UWHKSS   KUl'ORr  OF    THE   MAMTOHA    HYUKOMETHti    SLHVHY  99 

SESSIONAL   PAPER   No.  2Bf 

MoNTHr.Y  Discharge  ok  I.rn  i.k  Saska.thkwan  Hueu  at  Miodletun  Uhmh.e  k..r  I'^ „ 

May     Xove.mhkh,  1!)1.'). 

|I)raiii!ii!i-  iiri';i  IM  >,|ii,.,ri'  milis.| 


MONTH. 


Mu.\ 

June 

July 

AuKU)!i 

Sep^<rinlui 

Octobe' 

Novenibpr 

Derci  ihfr . 


Dim  ii\hi;k  in  Ski  (isn-I'KHT. 


Hi  \-()KK, 


Maxiiiniiii.    .Mii,ii,iMiii 


M.MI, 


.'.1 
41 
m; 


•t 


I'd- 

!  1) 

-pth  ill 

I. 

Minarr 

ilK'llfS   nil    : 

lot 

>l  i» 

HTr- 

mill'. 

I) 

iimM^c 
\rca. 

feel 













I.-I 

II  027 

iio.n 

:iii7 

14 

Il(t7t) 

(I   1)8.") 

s:tM 

2ti 

II041 

II-  U).i 

.I'llMI 

nlL'd 

0    1H8 

:i.'iii 

l«> 

11087 

001I7 

II)   , 

'■!• 

II  087 
0'04<.l 

HUM) 
()-0.-)-> 

I'M 

.VIC. 

I'la-  Poriud  . 


51 


I 


(I0S4 


O'lilitl 


li.-'iii; 


NuTt.— Marked  tlni!*  (')  fstimated. 


LITTLE  SASK.VTCHKWAN  AT  IXPHINSTOXi;. 

HISTORY. 

Mav*w"iq'lthv¥'R   wa.s  established  on  the  Little  Saskatchewan  near  Elpninston..  on 
sinee  th'at  dat'e  '""'  '""'   "*''*'"-^''»*""-'   »'«^''  ''<^»  <-arriod  on  at  this  stalio.i 

LOCATION    OF   SECTION. 

Th..  section  is  located  on  the  downstream  side  of  the  traffic  iiridee  known  -is  In.li.,, 
bridge   one  and  one^half  miles  north  of  the  town  of  Klphinstone.      t' e     .P  ":   „ 
on  the  handrail  at  the  west  end  of  the  bridge.  ii  .   is   p.iinini 


HKCOKDS    .V\  All.ABl.E. 

anil  at  \ari,us  times  ..isd.arKe  mea.suren...nts  liave  h.rn  nmd<-  eoverinu  the  greater  i,-,rt 
of  the  range  in  stage  recorded  by  the  daily  gauge  height.     ICstimates  of  dail v    i.sZrg      a 
been    made   for    the   penod    from  May  10    ,o  November  i:{.      From    Xov,.mber    r       , 
he  end  of  the  year  ice  cover  conditions  obtained,  and  sufficien,  informa  i,  ,  I       ,  „t  I.., 
secured  to  allow  the  estimating  of  .laily  <li,sclmrges  for  this  perio,l 


1 


DKAINAliK    AREA. 

'I'lie  drainage  area  tiilmtary  to  tiie  river  at  this 


)omt  is  :{S0  sqimi-e  miles. 


IK  nruige.      I  tie  IVM.  is  .set  to  iiii  arititrarv  dittuni. 


2.-)l    -8} 


100 


I'll 


DEPARTMESr  OF   THE  IM'EHIOR 


<  HA.NNKI.. 


7  QKOROE  V,  A.  1917 


I  he  channel  m  struiRlit  for  about  one  hundred  feet  below  Ih."  seeiioii,  bin  above  It  i« 
firv(.l  for  about  three  hundred  feet;  the  right  bank  above  mid  below  tl...  section  i.  liable 
lo   -v'Tflow  dunng  high  water,  but  the  embankment  would  prevent  overflow  at  the  s.rtion 
I  he  bed  of  the  stream  is  composed  of  boulders  and  not  liable  to  shift. 


DISCHAIUiK    MKASLKEMENTS. 

The  discharge  nu-asurements  at  this  station  are  taken  either  bv  wa.iine  diirin"'  low 
water  or  trorn  the  bridge  during  high  water. 


ACtlRACT. 


Throughout  the  range  in  .stage  r.-eordwl  by  the  daily  gauge  lieighi  the  discharge  eurw 
well  denned. 


IJiSCHAHOK  MkaSLREMENTS  OK  LlTTLK  SaSKATCHEWA.N   lIlVKK  AT  I.SDIAN  BfilWiK.   Kl.PHIN- 

fSTONE,    1915. 


Date. 


May  10 
May  18 
May  I'b 
May  27 

May  28 
June  T 
Juie  17 
July  24 
Aug.  24 
Sept.  25 
Nov.    6 


KtiBin 


i:.  M.  I'iitt(rs<ii 


K.  Gaiiisfi>ril 
H.  Pratt..  . 
K.  Gain^fonl. 


Meter 


1,(12(1 
l.!»20 
1  ,!>20 
l.!»20 
I  .H20 
1,!I20 
l.!t20 
1.4.35 
l.t9tj 
1.196 
1,196 


Width. 


I'eet. 


21 
24 
24 
24 


•  HI 


litt 
ti9 


ft. 


21-7 
2:t-4 
l,s-8 
21  0 
Iti'l 
47-2 
21-5 
.".5-2 
21-4 
IS-ti 
4S-7 


Ciauge. 
Hcieht. 


il''t.  [HT  :.rc         I'eet 


0-7:{ 

0  <»<l 
II  117 
<ltj9 
ll-9ti 
11(5 
(l-7»j 

1  ;<7 

1-25 
1-21 
105 


fl.{-42 
!l.i  •,">:{ 
1I.J-41 
!»:<-40 
!i:!-40 

!i:<-8t) 
<i.r5o 

9;{-92 
(W-59 
ll.J-82 

!i:{-8i  i 


ni^^phnru*'. 


>ei'.  ft. 


15 

2H 

12 

14- 

15- 

54 

U) 


•4 
75-6 
20- ^ 
.>8-8 
51  ■  1 


'  Not  at  ri'Kiilar  scrtion. 


PROGRESS   If^HORT  OF   THE   MAMTOHA    HYDROMETRlr   si  U\  KY 
SESSIONAL   PAPER   No.  25f 


DaHY    (lAlfiK     IlKlfiHl 


Axi)   I)is<iiAR(iK   OK   I.im.K   Saskauhkwan    1{i\kh   at 
Hkiut.e,    Ei,hhi.\sti>\k.  fok  HII"). 

I?>rninagp  aivn  :tH((  Mnjurc  mile»  ) 
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Indi  \n 


I        Jiinuur>*. 

i  f;»iiK..  I     Di 
;  Hfiirhf.  charKP. 


.i     I 


February 


(fatiirr 
(li'isht 


F.-Pt. 


('h.-irff 


Miiroh. 


April. 


Ili'iuh'.l  i-harif.j  lli'luht 


Sc".  ft!      IVi-t. 


'■'ift. 


rliarit*- 


M»y. 


<iaiiiri> 
lli'iithl 


F«t. 


14 

i:. 

17 

i>> 

10 

'JO 


cliaritr. 


June. 


!« 

4:2 

9a 

4.-I 

93  4!)  i 

93'4fl  1 

03 

41t  j 

iia 

*■) 

9:i 

57  1 

•Hr,      i 
27      ' 

:tl     ' 


93  54  I 

93  S3  I 
93  4!l  I 
93  4S  I 
I 
!i;f  45  1 
93  43  i 
93  42  I 
93  13  ! 
93  41   j 

93  40  ' 
93  40 
93  41 
93  44 
93  4:; 
93  4L> 


23 
22 
19 
19 

17 
lb 
Ifi 
IH 


15 
la 
15 
17 
Its 


fiaum- 
Hfinht 

F*^t, 
93.41 
93  4(1 
93-39 
93  3ti 
93  SB 

93  77 
93  8« 
93  S4 
93  86 
93.87 

93  85 
93-78 
93  64 
93  58 
93  .52   I 

93  51  I 
93  50  1 
93  49  : 
93  48  I 
93  51 

93  .59   I 
93  59 
93  61 
93  60 
93  «2 

93  67 
93  74 
9.1  78 
93  70 
93  66 


Dii- 
rharfe 


Sro.  ft. 
15 
15 
14 
14 
26 

46 
61 
87 

61 
63 

50 
47 
31 
26 
21 

21 
20 
19 
19 
21 

20 
26 
28 
27 
29 

34 
42 
47 
37 
33 


.liil.v 


-XllLiU.-*! 


It 

12 


93  M 

93  til 

93  BO 

93  .59 

03  50 

03  .w 
93  52 
f«  ,->() 

93  .in  : 

03  51  ' 

03  .V>  I 
03  67 
03  93 
03  95  : 
03  91)  ; 


31 
2N 
27 
26 
20 

24 
21 
2(1 
20 
21 

24 
34 
75 

.SO 
00 


03  S2 
93  HI 
03  77 
03  72 
03  72 


i  93 

,  03 

!  93 

03 

!I3 

93 
03- 
93 
03 
93 


1 


.0 


S<'pti-nibrr. 


(li-i..lxT 


N'ovpinbpr. 


.VI 

03  44 

.»2 

03  43 

41V 

03  tr 

40 

03  45 

40 

03  44 

37 

03  45 

35 

03  52 

34 

03  <ij 

33 

03  1.3 

20 

03  lit; 

17 
111 

IH 
17 


03  H2 

03  H3 

'M  S(i 

'M  S7 

03  Hii 


17 
21 
20 
30 
.33   o:i 


1 13  HC, 

13  SC, 

13  H4 

^2 


61 
(13 
1)1 


.57 
.54 


2S  I 


Hi 

17 

I.H 
10 


01 
04 
04 

•   04 


()>s 


112  i  93  .55 
"7  110  I  <(3-.i4 
"5  I  105  i  03  .53 
(13  '  ino  I  03  52 
01      05  j  03  51 


03  IK) 

21  !  93  (HI 
27  j  93  (iO 
2(i  03-71 
25   I  93  75 

24    i  03   7(i 

2.-t  9:t   7(1   •■ 

22  113  77 

-'1  II3-7H  i 

-'I    I  03  HI 


I 


IKt 


IHI   :   03  73 

S5   I  93  (id 


1  03  95 

SO 

03  (Kl 

i  03  92 

72 

03  ■  57 

]  03  (HI 

(iH 

93  .53 

!  93  SH 

ii4 

>y.i  :■< 

(13  H."> 

.59 

03  .-lO 

93  83 

.5.5 

93  40 

03  S2 

.54 

93  48 

03  78 

47 

93  49 

93  77 

46 

93  46 

n 

.13 


21 
20 
19 
10 
19 
IS 


03  M 
03  Ki 
03  82 
03  HI 
93  82 

03  HI 
93  81 
03  HI 
93  S2   I 
03  84   I 


27   '  03  HI 

27  03  SI 

27  ;  03  H(i 

38   I  .,3  7(1 

44  I  93  70 

45  '  03  70 
45  I  03  70 
4(1  i  0.-!  7!( 
47   I  03  T'l 

52   !  03  7H 

57  !i.l   7s 

55  -13  75 

54  93   75 

52   :  !(3  75 

"I  03  S2 


03  84 
93  8.3 
93  81 
93  77 
93  76 

93  80 
93  74 
93  72 
'93  73 
'03  74 

'93  73 
■93  76 
93-77 
93  85 
93  8;< 


52 

.54 
57 


03  H2 
03  8(1 
03  01 
03  8(1 
03  H(i 


NoTl       ( .aiiKi-  hf.dh(»  marked  thus  el  jnt«nxTlatpil 

Ir-c  .-..iKlKinn-  ln>ni  \,.\..tiilMT  14  m  Di-i-.-rnlji-r  :il 
.\"i  -n(li.-irnt  inliirnirKioii  x iiipiin-  (i.iilv  ili-l.! 


49 

93  89 

19 

93  90 

49 

93  91 

49 

03  91 

47 

93  92 

47 

93  92 

14 

03  90 

44 

93  85 

44 

93  92 

.54 

93  r" 

47 

'13  92 

.54 

93  91 

•11  ; 

03  02 

''" 

03  90 

(11 
(11 

04  02 

.57 
,55 
52 
4(> 
45 

.50 
42 
40 
41 
42 

II 
15 


I")ecenilM 


94  09 
94  24 
94  12 

93  99 
04  02 

04  12 

94  14 
04  22 

il4  29 
04  W 

04  24 
04  :« 
!M  35 
94  39 
94  43 

94  40 
94  37 
94  41 
94  42 
04  43 

94  47 
04  55 
04  57 
04  57 
04  ,58 

94  ,5» 

04  ,59 

91  71  ' 

04  7'. 

94  79  I 

94  82  I 


I* 


m' 


-  'S 


•    I : 


riV 
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UKIWKTMEXT  VF    THE   ISTKHIOR 


7  GEORGE  V,  A.  1917 
Monthly  Dis.  HAKiiK  of  Lirn.K  Sahkat.hkwan  River  at  Indiav  Bridge.  Er,riirN.i..NE, 


K)H  i<n.5. 

lUritiimRe  area  JSO  square  milcK.I 


I'I».  llAH(iK  IN  SkCONU-KkET 


Kl  N-(lFl. 


MoN  in. 


Maxinimn.j  Miniimiin..       Menu. 


May 

.lunr 

July ... 
Annuel        . 

Sf-ptfllllMT. 

Orfi)brr 

])|-|-4'|||))(>|-. 


(i:;  j 

>>  1 

IlL-  ! 

j(. 

.-.4  ! 

IN    I 

.■|7  1 

Iti    > 

ri)  1 

44   i 

The  IViiiMl 


111' 


>ll> 
.{:( 

.j,s 
J'.i 
.is 

.•.1 


14 


:{.) 


XoTK. — Marked  tliu»  ('j  cstiiiKiicil. 


Per 

Miunre 
iiiile. 


0(Ml> 
OUST 
iM.'):f 
(M)7ti 
I)'  IIH) 
II  14L' 
II  l)7!» 
Dill.} 

IMIsii 


Depth  ill   I 

inches  on  iTotuI  iu  arre- 
DrainUKi'  ,  f.^ei. 

Area.       i 


Ollls 

)>84 

l)IMi7 

I.964) 

II17(. 

:;..-.75 

IMISs 

1.78<) 

I)- 11.'    , 

-.200 

OlCil 

.i.325 

DOSS 

1.780 

Dili:. 

.507 

I."'.!I7I 


Vl.VAH  ("HKKK. 

C'loai-  Civok  i.>  ,„i,.  „f  tl...  tributaries  of  tli.-  Little  Saakatrhewan  in  tl».  nortiioriv  sction 
of  the  drainag.-  area.  It..  ..ouree  ,s  i,>  Clear  lake,  from  which  it  deriv.-s  i,s  name,  aiul  from  a 
point  at  the  westerly  en.l  of  the  lake  in  T„.  20.  H.l!.,  W.P.M.,  it  flows  aln.os,  ,lue  we>t  fo  a 
distanee  of  nine  miles  to  its  junetion  with  the  Little  .Siskatehewan 

The  imiH.rtanee  „f  this  creek  lies  mainly  in  the  fact  of  its  beinR  the  outlet  of  Clear  lake 
At  1  .s  head  a  storaK..  dam  \uis  been  built  to  eonserve  the  run-off  from  the  area  tribu.ar^•  to 
the  lake,  for  the  use  of  the  jKjwer  developments  on  the  Little  Sa.skatchewan. 


CLI:aH  CHIIEK  AHOVK  JUNCTION  WITH  LITTLi:  SASKATCHIJWAN. 

HI.STORY. 

101=;'^  'metering  station  wa.s  established  ou  Clear  creek  by  E.  B.  Patterson  on  Mav  31 
lOlo,  and  from  that  time  to  the  end  of  the  year  the  station  has  been  operated. 

LOCATION    OF    .SKCTION. 

The  section  is  located  on  the  creek  one  mile  upstream  from  its  junction  with  the  Little 
^askatche_wan.  fhe  Initial  Point  i.s  a  three-inch  ,K,plar  post,  three  feet  from  the  wate  '! 
edge  on  the  riRht  bank,  and  indicated  by  the  painte<l  letters  "LP." 


REIOHDS    AVAILABLE. 


tri  w.  klv     ^iiffi  \   ':«tablishment  of  the  station  gauge  readings  haxe  l>ee„  made 

tri-we.;kly.     bufficient  meterings  have  been  made  to  define  a  discharge  curve  .overiug  the 
range  m  stage  met  with,  and  estimated  daily  discharges  are  available  to  the  end  of  1<)15 


Dl£Ai.\.\UE    AREA. 


I'he  drainage  area  tributary  to  the  creek  at  the  metering  station 


is  ninety-five  square 


I'lKMiliKSS    KKl;>Hr   i,h'    IIIH    MAMTOHA    HYUHOMKrHIl     SI  KVEY 
SESSIONAL   PAPER    No.   25r 
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•  i.M  i;k. 


thP  1„J  nf  M  .    T  I         1         T  "  :;'u"'"'"'  '""""•"'■•'  ^'"ff  »?""K'^  ^-^-^^-^  to  «  p«.l  drive.,  into 

ocatecl  oO  f,...t  north,.,u.t  of  Initial  Point.     The  Ik.,..!,  u.ark  i.  a   fottr-ineh  ,k,  [  r  stump 
painted  red,  marked  "  M.H.S.  H.M.  HI.  UKUM)."  '^ 


I  IIAWKI.. 


The  .stream  throuRhout  its  eoms,.  is  very  sinuoius,  l,„t  the  station  is  lo.-ated  at  a  ,K,int 
vvhere  the  channel, «  fairly  .traiuht.     The  hed  of  the  str,.am  is  «raveliv  an.l  not  hable  to 

itriiol  1  f  TV'''';"".".''"'  ''■",  ''"'■^  '^  ""'•'■  *"  "^'■^•'"^^'  •'"'  ""^  edition  wotUdni' 
iikei\  iKiid  tor  any  extended  'MTiod. 


I)I.S<H.\U(iK    .MK.\St  UK.MKNIS. 

The  (hscharge  measurements  at  this  iH)int  arc  made  by  wading. 


.^(t  I  It.M  V 

For  the  range  in  stage  co\-ered  hy  the  dischan 


well  defined 


«<■  measurements  the  di.scharge  curve  is 


Discharge  Measurements  of  (xeau  Creek  ailue  .kxrT.oN  with  Lirr,.E 

SasK.\T(  HEWAN     RiVEU.    liM.'l. 


Dstc 


EDgineer. 


May  10 

K 

B. 

I'attirsoti. 

.May  19 

May  31 

luiie     2 

" 

•liine     .5 

1 

- 

•Itine  1.5. 

•• 

luly   24 

;  G. 

K 

Gaiii.^forcl 

Aug.  24 

H. 

H 

Pratt... 

Sept.  2.5. 

G. 

K. 

Gaiiisford 

Nov.     B. 

.Meter 

No. 


1,920 
1,920 
1,920 
1,920 
1,920 
1,920 
1,435 
1,496 
l.liiti 
l,l<lt> 


Width.         ^re»of    '■      Meau  Ciauge 


Section.       Velocity.       Heinlit.        Discharge. 


Keet 


120 
12'(> 
l2-fi 
12-8 
12o 
Uo 
12-2 
14-0 
14-0 


^<|.  ft.      It.  per  sec 


.id 
8-N 
l()-4 
10-4 
10!» 
»-4 
1.5  ••_> 
12-3 
18-2 
1.50 


0-86 
0-46 
0-63 
0-5R 
0-63 
0-4.t 
0-37 
0-23 
lOS 
0-9H 


Feet . 


!l.i-07 
93  •  22 
93-20 
93-23 
93- Ii 
93-13 
93-14 
93-77 
93 -.54 


.Sc^-.  ft. 

20 
4-0 
ti-.5 
■5-S 
ti-8 
4-0 
.5-6 
2-9 
19-7 
1.5-3 
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UKPARTMKST  ttf    THK   ISTKHUm 


7  OCOROC  V,  A.  1*17 
Dailv  V,Mut.  Hkioht  am>  DmcHAHOE  OF  C;leah  (reek  at  Junction  with  Little 

Sa«k.\tchewan  Rivek  for  1915. 

lOraiiiBBP  nrcn  9")  Miniirr  mi|pf<.| 


Jiiniior> . 


Fphruar>-. 


March. 


Duv 


.\ 
4 

3 

K 

7 

N 
■I 
10 

II 

11! 
i:) 
14 
I A 

Iti 
17 
IK 

in 

at 

2\ 

■js 

2.1 
21 
2.i 

21. 
27 
2M 
29 
30 
31 


CiltlllTf    ,       |>i«-      j   (Ihujcp 

Hfijhl  I  .hnrB.'.  |  lli'iiiltl 
F<ft       S.'!-.  ft.       Kii'l 


rhlirmv  I  IIi'IkIiI 
Sr|.    ft         Kp.'I. 


I)i- 


April 


M»v 


II.  ■•hi 


F"e<»t 


I)m- 

'■harm- 


(latii^i' 
H<'i(h> 


ni»- 

rliiiriei*. 


Jiin<>. 


(Jaiiip- 
Mi'ight 

Fiyi 

!(:i  IIP 


'X\  -•:.■ 
!«  \i 
!t:i  07 


t>i>i- 

rhariri' 

S.-,-   II 


(IH  L'2 


'.CI 

II 

!i;< 

IL' 

!i:i 

'-■ 

!l.i 

2."i 

m:i 

1". 

!i:) 

-- 

!i:i 

47 

»;t 

22 

AiiKu.tt. 


Sflptembf^r 


OctoJuT 


I 


N*()\riiil»r. 


2 

9:i  17 

4 

n:i  2'.' 

7 
<l 

>,l.t  U' 

10 

11  ! 

12  i  <.i:(  27 

13  I 

14  i   !W    IJ 

I.")  ! 


K.i   M 
',i:t  :ii' 


111 
17 

IX 
19 

20 


21    !  '.lA  -':; 


24 


2S 
29 
30 

:il 


!i:i  i:: 


■  '  ti;t  U 
j  '.H  12 

I  !W    12 
I  iili  07 


I  !«  1.2 

.s 

i  o.'i  (i;. 

4 

III    I  ll.t  !>.". 

I  !i:i  07 

:  '.»  12 


^l:i   l!i 
'.i:i  1 1 

•X.l,   II.". 


!«  02 
4 

1    '   '.W  07 


!  9.)  07 

'  93   09 
4 

4    j   !).l    12 
4    !   03  22 

j   93  29 
:i 
3    !   03   Ii2 

I  93  72 

3  ' 

I   93   79 

4  I  93  *2 


■".      93  71 
3   :   93  77 


3      03  72 
93   74 


4  j      93  77 

*    I 

93  72 


93  72 
93  72 


I     93  li4   ; 

ii;  ■    93  .17  I 

19    I      03   114 


20   I     93  02 

I 

I     93  .W 

19  ; 

:     93  59 


I 


93  .-.4 

93  .11 
93  39 

I 

1.1   j 

17   I     91  27 


l)*»n'mlMT 
94  T7' 
94   12 


04  27 
94  27 


94  04 


21    i 


93  ii2 
93  Ii2 


93  92 
93  ,S9 


4    i 


19 

20  !    !).!  n: 


19   i      93  1)9   I 
19   i     93  09   ' 


10   I     93  99 
I     94  02 


27 

1   9.3  H7  j 

.13 

91  07 

91  14 

. 

94  07 

. 

94  12 

94  32 

1 

94  32 

■  94  17 

i 

94  32  ! 

u  -^ 


/'«rx;«ft.S.S   HH/^OHT  OF    IHK   .MAMTOHA    HrOHOMHTHI,    srHVUY  lOS 

SESSIONAL   PAPER   No.  2M 

M..NTH..Y  DlSiHARCK  OK  C.KA..  ('„KKK  AT  .1. ACTION  WITH  I..m.K  Sa 

KOH     litl.'l. 

1 1  >riiiimK<'  arm !»."»  «f|iiarr  luili-a.] 


MONTH. 


May 
June. . .  . 
July 
August.. 
.SeptemlMT 
OctoIxT      . 

NDVI'Illhl"- 


1  ll.'   PlTJOll 


'AHK.\T<JHEWA\  River 


Dim  H  (Kill.  IN  Ski'iinu-Kkkt. 


I  .Muxiiiiiiiii 


Mriiri. 


I'.r 
manure 
iiiilr 


Xi 


.NoTK,— Mark.'d  thii-  (>)  (■stirmit.-.i. 


>r, 

0U5.J 

4 

u 

o-06:t 

4 

*) 

(IIKW 

.t 

4 

fiiM:; 

4 

14 

11- 147 

I'l 

IN 

«)1M» 

'iL' 

OU'ti 

4 

» 

0-098 

KrN-<»tK. 


Ui-uili  in 
inchca  of 
Uruiiiuici' 

.Vrru. 


I 


Tol 


0(H)1 
0'070 

o-o7;t 

0-04H 
('•U14 
O-L'IN 
0-141 


0  77.-. 


ttlia 

»rri-- 

fpft 



:Mt7 

;!0<) 

-Mil 

KU 

1 

,107 

714 

:»,9.{.» 


LITTU:   S.\.«;K.VT(H1:\VAX   HIVKK    at   HKII.HVS   HRIDdi;. 

HISTORY. 

UKtOKD.-*    AV.\II..\HI.K. 

Kccoids  of  daily  Kaugr  hcijiht   .Lave  Iwcii  .-^fcur.Hl   from    \.,.-il   ■>-.     lou      c   a:  ■ 


DK.M.NAOK    .\liKA. 


Th 


e  ar,.a  tril.utary  ,o  tho  I.i,,!,.  Saslcatehcwan  al.ov,.  U.ill.y'.  Ur\d^,  is  ,.,20  square 


ii-\i  (;k. 
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liKHAHTMKSr  OF    TIIK    IMKHIOH 


7  aiORQE  V.  A.  1t17 


liii 


CHANNKI 


I'or  live  lillliilrni  fret  iiIm>\t  till 


MraiKht.     At  all  kIiihih  tl 


wition  and  thrfc  Imiulnil  feet  Ulow,  tlir  iliuniirl  b 


If  riviT  in  C(infim'«l  to  one  cliaiiiHl,  the  Im'<|  of  the  strtHiii  is  of 


iiiil  and  uravfi  aiitl  fairly  iwnimiwnt,  the  Imiikx  an 


•liiKc- 


low  and  subject  to  overflow  at  exin 


UI.H(  IIAKOK    MKAHl  UKMK\  is. 

DiscliarKe  iiieaxiireii.ciltd  are  iiuult!  by  itieaiw  of  a  rable  tariicr,  wliiili  travel.,  on 


ruble  wliicli  i.s  .stretclied  aeros.s  the  liver  at  the  Keel 
III  .■<la(je  of  2  .')  feel. 


Thi 


liiea.siiieiiieiit.M  eover  a  r.iiiitu 


Aid  KACY. 

'I'lie  difiiliarne  iiieu.sureiueuts  taken  do  not  d.'tine  the  iliseharKe  curve  verv  well,  dii 
dilliciilty  ii.  obtaiiiiiiK  accurate  soutidiiiKN  at  the  section. 


DiN.  iiAHiiK  Mka.si  UKMKMN  OK  Linui;  Sa.skati  HKWA.N  HivKU  vr  Bkii.by's  Briuok,  1<)I5. 


I>at< 


Mite 


Will  111. 


Ari'ii  of 

Si'(iii)n 


Mf 

\r|.., 


('ilillKc. 
llclitllt. 


Dis.'li: 


Ket-f. 


S<i.  ft.      Ft.  per  sec  j      Kii't. 


No  How.     Water  Hooiliiig  ico. 
Ice  meaaurenieut. 


St.  ft. 


.Imii.         I 

,  (  .  1).  AU-ii 
M.  .<.  Ma.ldcii 

1,912 

i,4r..- 

tJO-O 

:jt  11 

4s  0 
20  H 

0-02 

94-99 
9;i  -  h9 

M«r.  jn 
April  i:. 

OS' 

r.  ().  Allen. 

I,4»i2 
I.OIJ 

2.')  11 
7.'>  •  ."> 

7« 
IIMIH 

0-12 
l)-K7 

93-9H 
94-t)!> 

0-9« 
l(i6-5 

April  25 

** 

l,!tl2 

74-2 

ItJO-  1 

0-57 

94-24 

91-D 

May  14 

2,01  s 

740 

129' 0 

0  .•)7 

9:<  -  H9 

47-7 

May  :.>(i 

i:.  M.  Patterson 

l.'.r.'O 

74' (I 

134^ 

0 -.">() 

9.'J  -  97 

07  •  1 

liinc    .1 

CO.  .\llcii.. 

2,(lls 

74-U 

117-9 

0  .it 

9.'<-fiS 

36-5 

.IllUC    11 

I-..  B.  I'attcraoii 

1,9211 

70  0 

152-9 

0-112 

94-  19 

95  ■  3 

.lime  J.i 

*• 

1,9211 

7(iO 

l,-.l-4 

II -.^h 

94  - 15 

S7  •  5 

.Inly  au 

<j.  K.  (laiimfoi'il 

l,4:i.') 

7711 

172-3 

0-l«2 

94-43 

lot! -3 

Aug.  19. 

H.  H.  I'ratt 

l,49ti 

710 

91    4 

0-11 

9.3-75  i 

9-H 

Sept.  23. 

1  (>.  K.  (luiiiiaforil 

I.19() 

7»'iO 

i;«(l 

0-41 

94-Utt  1 

.">4  -  5 

Oct.    2!» 

!   C.  O.  Allen.  .  . 

l,:<T4 

7r>  0 

I4S'0 

0-.-.7 

94-09  1 

Mi 

I'MMiHKSS   HKI'iiHT  iih     I  UK    MAMIitHi    UYUHt)Mt:rHli     SI 
SESSIONAL   PAPER    No.  2lif 

l)*M.r    OAlliK    ll»:i.l|||     AM)    Dis.  MM...K    OK    l.lni.K    SVMKAIIIIKW^N    RlVK 

MiiiiMiK  Mill   MM'i. 

l"f»i'i"«'' iiriii  l,l:'n  ..|iiiiri' iiiilM.) 


«l  >.»■ 


It  Ai    lU; 


107 


r.in 


.Inn 


!■''  I»riitir\ 


M.,r,|, 


\|ir>l 


II 
IJ 
i:i 
14 
16 

111 
17 

IH 

111 
^1 

21 

•n 

23 

24 


:.7 

■>n 

211 
M 
M 


•  i.»l«c         lli-- 
'  lli'i«hl  iilinm. 


>H   <HI 

^•1  '17 


,  l.ilHK. 
Ili'inhi 


.  I.,.ri„ 


I, mil-.. 
Ih'iuhl 


III- 

.  h.ira- 


lllMUl.l 


Ill- 

■li;iri'i 


'<\     IJ 


111   II.' 


!H   l- 


u:i  Hu 


»4   112 


'.) 

HI 

II 
12 

i:i 

14 


10 
17 
IM 
19 
2U 

21 
22 
23 
24 
2S 


27 
28 
29 
30 
31 


liily 


17 


!ll 

111  l.-i 

IM  II 

94  ()U 

m  U7 

94  OA 
!t4  iU 
93  99 
93  9o 
93  92 

93  91 
93  89 
93  87 
93  87 
93  97 


91 


'•.".   21 


9.'    .17 


11'.    .'N 


III 

<H 
91 
91 

'M    .,| 

'II  i; 


I.I 


9.1   '.I.'. 
9."j   73 


91  l.-. 

94  :i'i 

'.II  ;i.' 

91  ."I 

91  .'7 

91  .'J 

91  17 

91  I. -I 

'It  I.' 

94  119 


-VuKli^t. 


H4 


77 
75 


93 

97 

93 

9.1 

93 

9.-> 

93 

9."i 

93 

93 

93 

9J 

93 

91 

93 

89 

93 

.S7 

.Vl 

m 

.S7 

94 

107 

114 

121 

117 
114 
107 
100 

87 


93  87 
93  87 
93  8o 
93  77 
93  77 

93  76 

93  7ri 

93  7.-1 

93  7ri 

93  7.) 

93  7.-, 

93  75 

93  7.'. 

93  75 

93  75 


Note 


94  07 

la 

93  75 

04  12 

81 

93  75 

94  07 

75 

93  75 

94  02 

93  75 

93  98 

J 

93  75 

93  97 

64 

93  75 

.VI 

.vt 
Jl 

42 
42 

41 
4U 
III 
4(1 
411 

411 
4(1 
40 
40 
49 

40 
4U 
40 
40 
40 
40 


j      .*^<'|H*.-nilMT. 

r'V3  75 
I  93  74 
I  93  73 
j  93  72 
93   72 

I  93  72 
I  93  72 
I   93  72  ! 

93   72 

93   72 


Id 

38 
37 
31) 
3li 

.ili 
.Hi 

.«; 

.Hi 

■'(•  I 


93   77 
93   79   I 
93  82   I 
93  8.3 
93  87 

93  92 
93  95 
93  95 
93  95 
93  97 

93  97 

93  99 

94  02 
94  05 
94  07 

94  07 
!M  05 
94  05 
94  07 
94  09 


42 
44 

47 

48 
53 

.">8 
(12 
U2 
«2 
IM 

(14 
(Mi 
09 
73 


73 
73 
75 

77 


94 
94 
94 
94 
91 


94 
94 
91 

91 
94 
94  ; 
!U  ; 
94  ; 


94  17 

94  10 

94  15 

94  13 

94  II 

94  (17 
94  05 
94  03 
94  02 
94  n,i 

94  07 
94  09 
94  II 
91  13 
94  IS 
94  10 


191 

1117 
lul 

117 
I. -.7 
l.<l 
Its 
12s 

1 25 
117 
1117 
1113  ' 
lim 


S5 

HI 

77 


77 
SI 


91    i 
91 

13.-,   I 

135 
121 
114 
107 
94 


73 
70 
09 


(  lUlllfC 
l|.,|lll> 


94  (17 
91  (15 

91    111' 

•  I,;  iKi 
91   'C 

'II  '1., 

'II  111 

9  1  s7 

9t  S.' 

9  1  "I 

91    «. 


'11  S9 
91    '111 

91  91 

94  99 

94  115 

94  III 

93  97 

93  95 
93  91 
93  89 

93  87 
9.1   S5 

9.1    SI 

93  77 
93  7'. 
93  75 
93  74 
93  73 


.\.H.-Mil,. 

~Tl4  15 
91  1.1 
94  11 
91  O-l 
91  (17   : 

ill  II.-, 

91  (I.-, 

94  0*1 

94  (17 

tl4  117 

91  (19   { 
94    1(1 
94    II    I 
94    12   ; 


lli.- 
.Iinrir. 


S2 
79 


'l^foi!JS;Jil'°'''  ''"S  January  1  to  April  11.  and  November  1 
information  injuffioiPtit  to  compute  daily  dincharges. 


79 

82 
85 
80 


94  25 


94  29 


lli',(l.i 

li.i 

9,1  7.1 
'1.1  7.' 
''■'  *.' 


II, 

.  Iii,„. 


17 

'It    17 

s- 

49 

'11     IS 

'i|    ill 
'It   .'2 
■II   ■'., 
'11    1" 

s» 

91 
'1 
•1 
'M 

'l.i 

>1 

till 

'11     19 

'M 

l.ll 

'11    19 

.'3 

91     17 

s7 

i,s 

91    17 

1,1 

91    19 

91 

'IJ 

91    17 

s7 

-,7 

94    15 

S4 

94    17 

s7 

.,.« 

til    19 

'HI 

il 

'.11  21 

IIJ 

111 

91    .'J 

'It 

t.' 

'It   2.-, 

'17 

II 

91   .19 

KIJI 

III 

91   32 

107 

3.S   ' 
37 

91  27 

lim 

I.' 
II 


IVn-nilM-r 


to  December  31 


95  43 
94  41 

94  39 


m 


1 

IM 


likfAHTUKsr  nt  rut:  istkhioh 


7  oionoc  V,  A.  1t17 

MoN  TMi-T  Dim  HAHiii:  <)»•  l.im.K  .Sahkatchhwan  Uiv»;h  at  H»;ii.ii»h  Hiiiim>»;  rem  tmi:  Ykam 

lUlfi. 

|l>ralo«ai>nri-ii  l,fJOM|iiurr  iiiilri-.| 


MONTH. 


Dl«H«Hi^r  IS  SKciiNn-Kuri 


III  N-iirr. 


Mnnjiiiuni.    Miniiiiiiin.!      Mctiii 


Inimiirs 

K»hriiur\ 

Miir.1, 

\pril 

7.'» 

.17 

JlllK- 

107 

M 

July 

r.'i 

M 

AuKII't. 

at 

40 

"iflilcnilKr 

77 

.US 

1  •cl<lll»T 

\M 

00 

Xovciiilwr 

K't 

IVrfiiilicr 

III.-  V.ar 

■JM) 

0 

>0 

7>i 

M) 
4S 

34 

IM* 
M(i 


4*1 


<«<|imt'i- 
niilr. 


0  (MH) 
0  (MM) 
O'iMr.' 
0'UH,'> 

O  1170 
O  (171 

o  (h:< 

O'IMN 
0  07« 

0'0:<(i 

(I  ■007 

11(1(1 


iK-iilh   ill  I 

imthra  un    Tolal  in  nir> 
Urainaa*  I         (mi 
Area. 


, 

0 

.-V.I 

r 

.i  1 

6<nM  1 

0 

OAH 

0 

07H 

0 

0H2 

0-030  1 

II 

0A4 

(1 

091 

0 

O40 

0 

(MIM 

(1 

:,-,H 

u 
u 

IM 
S,HOO 
.1,400 
4,eA0 
4,IWA 
•2,9M) 
3,XU, 
5,400 
l',.-iMI 
4W 

.•W,H»-.' 


NiiTK   Miirki-it  tliii'  ;')  ■•Minitiipil. 


I.ITTI.i:  SASK.\T(lli:W.\N      I\  i:|{  AT  MINNIilMiSA. 

IIISTdHY. 

A  ..tat ion  wa.  fir.t  .MaLli^l,,.!  „„  th,.  Lii,l,.  S,..skMtcl,..wan  al  Mi.u.cl.HH  in  DcIoIht. 
I.M-',  l.y  «  .  (,.  Wimlfii  ;..  till-  highway  l)ri.l«c  within  the  lowii.  TK-  v  ,)>  imlo-h' !  •»! 
lal.r  .MIC  «a.s  pstablinlicl  l,y  CO.  Allen  at  the  ixwcr  lioiisi'  on  .liilv  i;{.  I!in.  Thif-  sfnlion 
i-'  ■'till  ill  (i|N'ration. 

I.<><  ATION    (IK    SK(    lldN. 

The  meter  seeti.m  !,<  locaKHl  on  liie  U|wlreani  side  of  the  faftie  l.ii.iKe  vnys^im  the 
.Mill lie. losa  I'owerCoinpanys  inlake.an.l  ahout  thre<-.|uartcr>  of  a  mile  from  the  CV.U. 


-tMtl.lll. 


HK.IIKKS    .\V\II.MII.K. 


A  naiiK.'  Iieinht  re.'.ini  \va>  kept  ai  tlie  old  station  <in  the  hijthwav  IiiLIk,.  fniin  Oetohei 
I  I  to  XovemlH-r  2.  litlL'.  A  iveonl  of  daily  Raiijie  heiKhl  Ik-.s  U-i-u  k..,,t  at  the  hoa.l 
:in.l  lailvvater  ..f  the  Miniied.isa  Power  Conipaiiv  from  .June  J,  I<tl4.  to  th.'  end  of  th.' 
year  I'.M,">. 


KH.MN.X.iK    AIIKV. 


The  diaiiuiKe  area  almve  .\Iinn..do«i  i.s  I .M)  .s,,i,iuv  niil.v.   Tl...  area  i^  iiol  .siKnih.aiil 
Ml  this  .•ase.asth.-slati.Hi  is  only  us.hI  to  .h-teriniiie  the  .lise|,arse  ihr.miih  the  power  plant. 


The  i^lime  in  the  ii..a.lv:.ee  i.  :,  mv-!-,h.!  verti. :,!  -i:,!!  eiu.ln.l!,,!  ijauif.  i.iM.l.,-.i  lo  (h.- 
intake  wall  of  the  iK.wer  jilant  ..ii  the  left  hand  si.hv  The  lailrae.'  (jaiifje  is  a  six-foot  vrrti.-.l 
.-■tart  enamelled  gauge  fastene.l  to  the  si.le  ..f  the  ivIailiiiiK  wall  in  the  tailraee  on  the  riifhi 
hand  skI... 


plt^HiN^:.ss  KKi-i>m  -.a   ,//a.   i/i\//„«,  HYhHoMKiHn   si  h\  ky        too 

•IMIONAL    PAPIN    No.  aSf 


IMNSKI., 


Th..  .(....UMl  ...i  11...  l.r  ..,.,,       ,-  ,|„l  l..i,u-,l  l.v  ll...  i,„„k-  l..r  ll...  ,H,«..,  ,,l..n. 

I)l^<  II  .111,1.    MK\»I  IIKMKNrM. 

M.MMii(.ni.-iMs  an.  takfi.  fr.iiii  1 1,.-  l.ri.lKr  ,i,rcwn  th.'  inluk.-. 


M  <  I  HAI  Y. 


Ktution 


Owing  to  th..  lH.t  ihat  th..  ,h..har«..  h  ,...ntr„ll,.,|  ,.„„r..|v  l.v  th..  ..,K.rati..„  „f  th..  ,h,w.., 
t.on  Hn.l  .,„.,..  ,rn.s,H...,iv..  ..f  ,,.„«,.  h,.iKh..,  „.,  ,M-U,^r^.  ..,.rv,.  \1  b«.„  n./iltmctr 


IJIS.  HAH.iK    Mk.M  I,KMKMH  .,K   |.,n,.K  SaskAI.  HKWAN    IVT.AKK    AT   MiNNKm.HA    I'.,WKK 

II. 'IKK,     I'M.'t. 


Dull'. 


\liril  l.-> 

Nlay 

14 

.liiiif. 

5 

•J.J 

I.ilv 

'.'(1 

Auk. 

IX 

O.'l. 

M 

\\l\U\Utt 


C.  .1.  All.i. 


K.  IV  I'liMiTMiii 
<  i.  K.  ( !iiin»roi<l 
11.  H.  IVutl. 
I   (  .  O.  Allen 


'v;r ! « ^:;i::f 


I''    I.  ;  .>l|.      ll. 


l.'llj 
.'.(•iH 

-Mils 
l,!..'(l 
I.  It.-. 
l.ttMi 
I.ITt 


I'.t  .■« 

hi-.-. 

HI  *t 
I  !•■,•. 
ID'O 
111  .-. 
I!t.i 


ItiS-.'i 
I'.Wtl 

i';tit.H 

l'«h  7 
■.•7H-.-. 
-M.tt 
JTIli 


.Mi-a  . 

\tlllliH 


(in.iRi' 
Hi'iKlit. 


ll.  (Ill  Ml-        K...... 


I)  .Vi 
II  .td 
I  )•:<!! 
ti:Mi 

OL'll 

ii;i;t 
.i-.t.t 


■I'j 


!.•>■•:; 
1,11.51 

I.IWWi'  u 

i,»«:t  12 

I,<m1  t.» 

l,tl.VJ->M 


l>i-.|ii 


><T,     II 

!»!•  ■  <t 
!)M.:i 
'.».•{•.-, 
'.Mi-: 
^-  ■  .*» 

.■<|.:i 

VI   (i 


Mol.l.INt;  HIVKH  (IIHKKSON  S  HHIlMii:). 

HI.ST.IRY. 

i>lo  Imt  It  w«.s  .,„iy  „,«-rat,..i  f„r  a  short  ti.nr,  owing  to  intorf-.r.,,...  with  the  .!^.nt    ,C  ,.1.; 
""  '^'  ""•""'"  '"  ""^  ' ''">•  »•"•""«''  H...  workings  of  iK-uv.rs  al>ov..  an.|  Ih-Iow    I,'", 


I.IHATION    .)K   SE.TD.N. 


^•^<-^^I.  Ip.  IS.  K.  IS.  W.P.M.    lh,.  Initial  Point  is  paint.>.l  .„,  a  frn,...  post  on  tl...  right 

\ 

IlK.llKDS    .WAII.ABI.K. 

ir,.  avr.hll."''.?  '"  '"'"n"'  ""•\"-";"''^  "^  «'"'«''  ''«-*«''»  "■"!  '-tin.ated  .lailv.  ,  har«...s 
.ir.  axailabi...  ai.s.,  nusrrllan....us  .|i,s..harK..  ineasiireinents  tak,.M  tl.roi..|,  ,i,..  .,„.•.'■• 
"1  thr  .sanif  v.Hl'.  .111,.,!.  • 


DKAINA.iK    AttEA. 

Th..  .IrainaK..  ar.a  tiil.Mlaiy  lo  (h,.  riv.r  at  this  ,H.int  is  1 12  s.,i,an.  ,nil..s. 


I.ITTI.E    S 


ASK\T.HKW.\N  Ohmnace  Akka  -Kdi.i.in.^  Kivkh  M 


Takcii  by  K.  K    I'attorson. 
KiKH  Skitiox  at  Khm  k»<>n"«  Bhidoe. 


(iAlOE. 


V  >ix-fo<>t  vertical  staff  ginijj.'  is  secured  to  a  i)ile  oti  iIk-  ddwustreain  si.le 


lOVe  (lie  seel 


Tliis  gauge  is  referred  to  a  B.M.  set  I 


verity  yards  iiortliwest  of  bridge.     The  B.M.  is  a  notch  cut  in  tl 


of  the  bridijc 
«  an  arbitrary  datum  and  located 


le  root  of  a  spruce  tnn'. 


CH.WNEI.. 


Tlie  channel  :it  (lie  section  is  straight  for  a  short  distance  al 


ot  the  stream  is  of 


vvalei 


gravelly  nature.     The  left  bank  is  lial 


niSCH.MUiF.     MKAStliKMKM 


n)ove  and  below.     The  U'd 
)le  to  overflow  in  times  of  high 


.\ll 


discharge  measurements  are  taken  bv  wadii 


ACCIRAC  Y. 


On 


iccount  of  the  variable  control  which  led  to  the  abandonment  of  tl 


.iccuracy  is  not   high 


le  station,  the 


I)i 


S(  HAHCJK   MeassI  KE.MK.NTS  flK    Roi.I.IV.    Ri 


VER   AT    KUK  K.SOX's   HuMMiE.    DAWKIts.    1!»1." 


I):lte 


M:i>        I  l:.   it.   Pall 

li 

l:! 

."I 

.lillif    Ml 

•'|>I>     -T  I..  K.  Call 


-fi.nl 


Mel. 


l.d.MI 
1.1 '■-'I  I 
l.'.IL'O 
l.'.IJIl 
I.if.MI 
l.'.fJO 

l.i:t.-i 

i.i'.iii 


Wi.iil,.    i  ^'•'■•J'"'    i    ,.M'Mii      I     CiaiiK. 
I  X'ciinu     I    \il.Mii.x.   ,    Height 


Dis 


II .     !  I -I . 


:i7-t 


:i )  •  -• 


o-so 
(ltd 


I-cil 


■MS 

.l.-Sl 

■i:i- 1 


S.V.  fi. 


1 1  •  .i 


III 


-Mti 
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I>AIIV    C.MCK    IlKI'iHI     AM)    I) 


///.    .\fA\ITUUA    IIYDHOMKTUK     SlUVI  V 


I  I  I 


IS(  il.VIUiK    OF    Hul,I,I\(;    KlVK 


D 


ANVKKS.    KOIl    Iftl."). 


H    Al-    V.H 


l<  KSON 


Brii> 


ID 


'£iiijn!it;i'  unit  I  r_'  >i|iiiirc  iiiili'..| 


.luK 


SfptcriilMT 


OctiilnT. 


;  II.'iEht. 


i-hurK 


!  (il'UKC    ;      l)i, 


'n  74 
'K  74 


'.)2  jti 
<.I2  liti 


H   I      'M  ill) 


ll;tii(r<-  I     I)j.^-    i  ( 


rUUlfl-  |)|. 


IKhl.loli.lw.  I  I|,.,g|,|  j  rlinrB,..     Hcii'hl   i  r-l 


I  . 


I  .',  t 


I      l)it- 


StT     II 


1 


17 


24 


29 


\t>  7li 

!t2  Nti 

!':<  Hi 

'«  llti 

^i:i  111 

'.U  (Xi 
>M  (HI   i 
(12  !«i   i 
(•2  73   i 
«2  S(i   I 


'.Kf  iVti 

'M  4". 

!i:t  (ii; 

!i:i  II, 

ii:i  2ii 

M  (ill 

!I3  lili 

ita  Hi 

on  111  ; 

(•2  7.-I 


!>2 

M 

!12 

711 

!»2 

<i<>    ! 

112 

(Hi 

(12 

««  ! 

!I2 

lili 

!>2 

IMi 

(12 

lUi 

!t2 

-.(i 

»2 

S(i 

92 

.-.«   1 

1  I 


SOTK  -Marked  thu»(i)  interpolstcrl 


MoN'l 


Dis 


AR<iK  OF  Roi.MNT.  River  at  Erickso 


ll)r 


iruiKc  arcii  1 12  siiiiar 


i.n's  Bridok,   Dvwk 

lili'.".] 


;hs,  for  liu." 


DlSrHAHl^K    |\ 


*n<  ond-Kkkt 


Ri  n-Off 


MONTH 


Maxiiimiii.!  Mii 


M.' 


Ma.\ 

Jlllir 

Julv 

August 

Septoinlii 

Octolx'i 

NomimIk' 

necfiiibiM 


'ID 


I'cr 


lllllr 


Drptli 
iiiclifs 
Draina 
Aroa, 


DM     Total  ill 

IJI'  Irl't. 


(I -211.", 

(I-  i:u 
iMiyi 


1  hi'  1> 


-lilHl 


Dili; 


D  lD.i 
D-22!l 
D-  I.Vi 


D'  UK! 
D-  KID 


DSill 


til,-. 

l.:i7D 

Dl'U' 
(il.-, 


oi; 


Note.— Markcil  th 


us  (1;  r.-iiniatrd. 


ROLLING  RIVKR  NLAR  CNR.  (RossiXi 


A  metering  station  w 


HI  STORY. 


and  was  in  oix»ratioii  thrnuelimit  tl 


a.«  cstalili-slieil  on  the  Rolling  river  at  1/ 


•  oiM^ii  water  .season  of  that  year. 


•  hridjjc 


nil  ,Jiiiic  I'l.  I'ti; 
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I-OOATION   OK   SKcrioN. 


The  section  is  located  on  tin-  downstream  side  of  Lee's  biidK*-,  three  and  one-half  miles 
Ironi  Enckson  and  one-half  mile  north  of  C.N.R.  The  bridge  h  in  See.  7,  Tp.  18,  R.  18 
W.P.M.  The  Initial  Point  is  painted  on  the  downstream  hand  rail  at  the  east  end'  of  thr 
bridge. 


KKCOHDS  .\V.\1I,ABLK. 

From  the  date  of  the  establishment  of  the  station,  June  22,  1915,  to  November  12 
•lady  gauge  height.^  and  estimated  discharges  have  been  obtained.  After  the  latter  ciate 
lee  cover  conditions  prevaileti  and  the  information  obtained  was  not  sufficient  to  allow  the 
estimating  of  daily  discharges.  Dischiirge  nie.isiirements  covering  a  range  of  two  feet  were 
obtained. 

DHAINAliK    AUKA. 

The  drainage  area  tributary  lo  the  river  at  this  |)oint  is  23,j  square  miles. 


<;Ar<iE. 

.\  six-foot  vertical  staff  gauge  is  secured  to  the  center  pile  on  the  dowslream  side  of  the 
bridge,  i'his  gauge  is  referred  to  a  H..M.  set  to  an  arbitrarv  datum  located  on  the  root 
of  a  spruce  tree  one  hundred  and  tiftv  feet  east  of  the  bridge. 


1  HANNKl.. 

The  .section  is  located  in  a  slightly  cur\  i  stretch  of  the  river.  The  banks  are  high  but 
at  extreme  high  water  the  right  bank  is  liable  to  overflow.  The  \m]  of  the  stream  is  silt 
and  is  liable  to  shift  in  high  water. 


DlSCHAltOK    MKASIREMKNTS. 

Discharge  measurements  are  made  from  the  l)ridge  at  all  stages  of  the 


At Ct  HA<  Y. 


The  discharge  curve  for  the  range  in  stage  covere<i  bv  the  di.-charge  measurements 
lairly  well  defined. 


Discharge  Measireme.nts  of  Koi.u.\(i  Riveh  .neak  C.X.R.  Cuossing.  1<U."). 


J)uli-. 


June  22. 
July  21 
Aug.  ^0 
Sept.  21 
Nov.    4 


Kngiueer. 


i:.  H.  Patterson. 
<  i  K.  (iaiDsfurd 
».  11    Pratt 

c   K  r.»in=fr,rd 


M.t.r 
So. 


1  '.fjn 

1 .4'.Mi 

!.!w; 

l.l'H'i 


Wi.lili. 


I'ict, 

.'is 
.•(7 
:t4 

:ttl 


.Xrc:.  i)f 
^^«.■c•tilln 


Vc'locit.v. 


(jaUKf*. 
Heiuht. 


Sq.  ft. 


h]-2 
lS-4 
.i.'i  !i 


Ft.  pii  M'c  :      Frit. 


0-7,t 
O.Vt 
()■  10 
I)  .il 

o:t4 


h!( 

70 

hit 

79 

S7 

79 

Sit 

14 

S>l 

01 

Dischnrge. 

Sc.  fl. 
.•,ti-4 

i7-.l 
Is-ll 
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Daily  G.m    k  He.oht  and  I),..  „.v„ok  ok  Rolling  Rivek  near  C.N.R.  Ckos-sing  k 

101"). 

fUrninago  area  2:t."»  wiimre  milpa.) 


M3 


OR 


-NoTt - 


-Ice  conditions  from  November  13  to  December  if 
Informuiion  insufficient  in  cnm,,.,,.  j"*^::.  "^f.'!'- 


uiion  insufficient  to  compute  daily  diacharge^i 

-Monthly  Dist  harge  of  Rolling  River  at  C.N.R.  Crossing 
June— November,  1915. 
[Drainagp  area  235  square  miles.) 


*OU  THE    1'eRIOD 


.MO.N'TH. 


Discharge  in  Second-Feet. 


.Ma.v 

Juno 

.(illy 

■Vugtist 
Scptenibrr 
<  Ictober . 
NdvcihImt 


Maxiiiiutn 


4t) 
2,1 
24 

^5 


Mininiuni.i      Jleun. 


!.-> 


!.>> 


The  I'lriiid . 


Note.— .Marki'tlthiij 


i'.i  estimated. 

WHIRLPOOL 


'10 
'4(1 
27 

y.i 

Hi 

.«) 

'iti 


Per 

square 
mile. 


Rln-Off 


OOtiN 
0  170 
0114 
0  0.5.i 
OOIKS 
01->3 
()0(>h 

0  099 


Depth  in 

inches  on 

Drainage 

Area. 


Total  ill  ueri- 
fcet. 


0-07S 
0190 
0131 
0-0«3 
0  070 
0170 
0  070 

0-790 


9M 
2.37.-) 
1.000 

799 

952 
2,211) 

952 

9,932 


RIVER  AT  DANVER.-^, 

.  HISTORY. 

1015  bvTRP™*!'*"""  ^"^  :?t'*blished  on  the  Whirlpool   ,iv,-r  at  Danvcr«  on  Mav  fi 


mi  ', 


•.'of— 9 


tt4 
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LOCATION    iiK   SECTIO.V. 


'I'll.'  .-section  is  loraled  on  the  downstream  side  of  what  is  lotallv  known  as  llriekscn- 
bridge,  one  half  mile  from  Danvers  P.O..  on  the  north  boundary  of  Sec  21  Tn  IS  H  IS 
\\  .I'.M.     The  Initial  Point  is  indicated  by  a  painted  I. P.  on  a  pile  at  east  side  of  .seetioii. 

RKCDBDS  AVAILABLK. 

I'lotn  the  date  of  the  establishment  of  the  station,  May  (i,  191,j,  to  November  1 1  of 
that  year,  .laily  Kau^e  heiRhts  with  estimated  daily  discharges  are  available  Diseh'.rL'e 
measiireni.'nts  eovering  a  range  in  stage  of  one  and  a  half  feet  have  been  obtained. 

DRAINAGE   AREA. 

The  drainage  area  tributary  to  the  \Vhirl|K)ol  river  above  the  metering  seeti.m  is  7-1 
square  miles. 

tiAl(iE. 

A  six-foot  staff  gauge  is  secured  to  a  pile  on  the  downstream  .side  of  the  bridge  This 
gauge  IS  refern.i  to  a  B.M.  set  to  an  arbitrary-  datura  on  the  root  of  a  dry  spruce  tree  on  the 
south  side  of  the  road,  four  hundred  feet  ea.st  of  the  bridge. 

CHANNEL. 

The  bank,s  in  the  vicinity  of  the  station  are  low  and  in  high  water  will  overflow.  The 
iMMl  ot  the  .stream  is  sandy  and  liable  to  shift. 

DLSCHARGE   MEASUREMENTS. 

Tlu-  discharge  measurements  are  taken  by  wading,  except  during  high  stages  of  the 
river,  when  they  are  taken  from  the  bridge.  s     e         s 


ACCIRAC  Y. 

Throughout  the  range  of  stage  covered  by  the  discharge  measurements  obtaine<l  the 
discharge  curve  is  well  defined. 


Discharge  Measurements  of  Whirlpool  River  at  Danvers,  1915. 


Date. 


KiiKiiiecr. 


Muv    t'l 

i:.  H. 

Patterson 

May  i;t 

May  21 

- 

June  10 

- 

June  22 

" 

July   21 

(;.  K 

Ciainsford 

AuB.  20 

1  H    H 

Priitt. . 

Sk-pt.  24 

1  Ci.  K. 

( iainsford 

Nov.     4.. 

! 

Motor. 
No. 


t,!)2(l 
1  !»2(l 
1,<»20 
1,920 
1,920 
1,435 
I .  »fM! 
1,190 
1,190 


Width. 


Koot 

10-11 
10-.5 
120 
12-0 
19  0 
18-,'-. 
12- ft 
17-.-. 
19  0 


-Aroa  of 
.''ortion. 


S.1.  ft. 
0-.") 

-■;{ 

90 
«-,s 
25'7 
21-2 
T-h 
1.-.-7 
21-0 


Mean         CiauKo 
Velocity.       Height. 


Ft.  per  see 

O-.ifi 
0  00 
001 
0-61 
0-71 
007 
OKS 
0-44 

o;»4 


Feet. 

.S7-27 
S7-2S 
h?  •.">,■) 
S7-52 
88-29 
88-2;< 
80- K7 
87-70 
87  00 


Disoliarge. 


S<T.  ft, 

.i-O 
4-8 
6-7 
.5-4 
18-2 
I4-a 
1-4 
0-9 
7-1 
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!""'""«'■  arfa  70  square  miles  | 


^5f— !)' 


110 


DEPARTMEST  OF   THE   INTERIOR 


7  GEORQE  V,  A.  1917 


Mf>XTHI.Y  DiBCHAKOE  OF  WHIRLPOOL   HiVER  AT  DanVEHS,   FOR   1915. 
(Drainage  Area  79  square  niiiea.] 


DucRABCE  IN  Second-Feet. 

RuN-Orr. 

MONTH 

Maximum. 

Mininiiini. 

Mean. 

Per 

square 

mile. 

Depth  in 

iiicnes  on 

Drainage 

Area. 

1 

Total  ill  acre- 
feet. 

May 

'5 
15 
10 

'2 

(i 
23 
'1 

0  063 
0190 
0127 
0-025 
0  076 
0-201 
0051 

0  073 
0-212 
0-146 
0-029 
0-085 
0-336 
0-057 

.June 

July 

August     

SeptemliiT 

October 
November   

29 
10 

7 
14 

82 

2 

1 
1 

1 

307 
H93 
til5 
123 
.■J5- 
1.410 

Decemfx-r 

23S 

'I'lie  Peri.  .1 

!» 

0-1  l,s 

0-<t.3X 







3,!t43 

-Vote.— .Marked  thu    (',  rstiiiiuted. 

SOURIS  RIVER. 

of  Wvl-hZ^^Ti  ^^^  Souris  river  is  in  the  province  of  Saskatchewan,  northwest  of  th.-  t„un 
ol  Wejburn  The  course  of  the  nver  from  its  source  is  generaUy  southeast  crossing  the 
International  boundary  into  the  State  of  North  Dakota  in  Tp.  1,  R.  34  We^tTrhu-inal 

San--  to  tir^r?^J'L'"'!r'^1  '*  '""''■"'  "°^^^'"*  ----'°«  the  l"!eS;,r 
n  a  ^VnoHbT.  ^^-  ^•""'**'^-  '^•*'"''"  Saskatchewan  and  Manitoba  and  fiowing 
of  BrSn  ^*''"*  AnecXxon  to  its  junction  nitli  the  Assiniboine  river  near  the  city 

«ifhTJ%**'*L°'*^  area  of  the  Souris  (22m  square  miles)  is  ver>-  large  when  compared 

« ith  the  discharge  as  wiU  be  noted  by  reference  to  the  following  tables. 

n«t„i  1-  '^^  d'-a'ned  is  largely  settled  and  under  cultivation,  the  soil  being  of  a  gravellv 

Hrv^^isTor  fi^d"  ^''^^''  '^''- '''"' '«"'  -  '-'^'''  «^-  p--^  ^'<^  ->• 
or  ^^t^is^^f?::^^^^ 


SOURIS  RIVER  AT  MELITA. 

HISTORY. 

f  li«f  lr**i^'°^  station  wa.«  established  on  the  Souris  river  at  Melita  on  April  23rd  and  from 
that  date  obser\-ations  have  been  made  at  the  station.  f     -^  u  aim 


location  of  section. 

town'^f^Mplil?  '^Thf  l"^*"?  p^ •  ^°.*'^^'-«'"":  «'^»'^  °f  the  traffic  bridge  in  River  park  in  the 
Ihlbrid,^  ^°"'*  •"  P"'"'^  °"  ^^^  '''^'  °^  *•>«  '•'*'»»8  *t  the  west  end  of 
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RKCORDS    AVAILABLE. 


nUAINAGK    AKEA 

Th..  drainage  area  tributary  to  the  river  at  this 


iiieterinK  station  is  10,673  square  miles. 


(iAHiK. 


i.rid.'  ;r.iir'i::f s':„x:  HgKs'  '"isr  '"r  s-  -"•  •"" »'  ">« 


CHANXEI.. 


.Sl^Tr!!.i!*:?'.^,'''/"L^'«^^^         "f  throe  hundred  feet  above  the  section  and  one 

..  ,  overflo 

Imary  conditions  not  liable  to  shift. 


DI.SCHAUGE    MKAJSIKEMENTS. 

Discharge  measuren.ents  are  n.a.le  fron.  the  bridge  during  all  stages  of  the  riv, 


river. 


ACtURACY. 


...e  siS^SSS  dS3"""  '''  ^^"^  "^  ^^«-  "-  -'^"  ^'-  the  establish., 


out  of 


ft: 


April  :>:i 
.\laV  :iH 
Aue.  J 
Aug.  :{] 

Oct.     L>1> 


Discharge  Measire.ments  of  8our.s  River  at  Melita,  for  1915. 


'  No  discharsp 


118 


f     1: 
I     li 


OKI'AfiTMKXr  <lh-    THE   ISTKHIOK 


7  GEORGE  V,  A.   1917 


Daily  (I.u  .iK  Htuiin-  and  I).«,hah,.k  ok  S,.,  „,s  H.vkb  at  Melita,  roR  1»I5 


IB 

S7  41 

17 

«7  35 

18 

H7  45 

19 

87  41 

20 

S7  35 

21 

87  32 

22 

87  25 

•a 

87  41 

24 

87  35 

2:) 

87  32 

2ti 

87  21 

27 

87  15 

2)( 

87  08 

2il 

K7  n« 

^Ml 

87  08 

31 

87  03 

Nort— Marked  thus  (■)  interpolated. 

(•)  On  June  18  and  September  4  a  dam  above 
Ice  conditions  November  14  to  Deci-mber  31 
Not  sufficient  information  to  compute  daily  d 


the  section  i 
isrharge^. 
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r:rrrnr:r- r — — 

... 

•  >   , 

DmcHAaoE  i.\  Seco.nu-Kket. 

Hi  N-()Kr. 

MONTH 

1 

Muxiinuui 

Miiiimuni.        Mean. 

squari! 
miJr. 

Dcptliin   • 

inchp«  on   jTotal  in  «.  rr- 

UrainaKc  j          feet. 

._ 

0.000 

— ^- — 

Junuarv 

1                 '(. 

0.000 

' 

I'cbniarv 

1 

•1) 

0.000 

O.OOO 

.Murrh 

'0 

0.000 

0.00(1 

April. 
.May 
June. . 

lOo 
IM 

14 

0 

'25 
71' 

0-002 
U-007 
0()04 

0-(Ht2 
0-OOh 
0-004 

J.-VH) 
4.42,-> 
2. .120 

July 

.\UKllnl 

.Sc'ptfllllnT 

ID 
UK 
l»l 

0 
0 
0 

2S 

lu 

23 

o(K)a 

0-001 
(>-(H)2 

0-OO.i 
0-001 
0-002 

1 ,72,-. 
H15 

i,;i7o 

OftolMT 

J4 

'" 

0-(H)2 

0-002 

1.475 

-VnvemlMT 

0-(K)l 

0001   ; 

410 

Dcci'iiilu'i- 

Th.'  I'lriiKl 

-^    \    . 



0 

0 

i                                        '" 

0  (K)2 

o-02:i 

I.I.Mti 

.Note.— .Markrd  thus  (') 

i!»liiiiated. 

SOURLS  RIVER  AT  W.VW.VXKS.A. 

HISTOBY. 

WorJen'; '*"*'""""**"''"""' "*^^'*'''""'*'  ''"'  •''""'''i«>'e'l  "»  O.-.oIht  7.  1!.12.  hy  W.  G. 

I.Of  ATIO.N    OF   SKCTIOX. 

The  meter  section  Ls  located  on  the  downstream  side  of  tl.c  traffic  bridm-  icrns...  tl,.. 
touris  river  one-qu.irtcr  of  a  mile  north  of  W'-iwane^n      Th„     i>   •  ^  T  "" 


HE(ORD8   AVAIL.\BLE. 

iho  op^i  water  seasons  during  the  period  Octoljcr  7,  19  2  to  the  end  of  ^5    Th.r„ 
not  sufficient  infommtion  to  estin.ate  daily  discharges  during  the  ^nter  sei::;n.  ""'' 


i4 

I 


ift 


DRAINAGE  AREA. 

Th-  .Irainane  area  of  the  Souris  above  Wawanesa  is  22,500  square  miles  .....t  „f  „.hi.i 
lies  soutii  0-.  t»,c  International  boundar^•.  ^  '  '''"'  "^  ''*"'^'' 


GAirr.K. 


.\  vertical  staff  Range  is  secured  to  the  downstream  side  of  the  north  pi.T  of  the  brid.n 
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<  HAN.NEI.. 


DMIIAHdt:   MKASIHEMKNTH. 

Th..  iiKt-riiiKs  aiv  tak,-n  from  the  dow.wiream  xi ;,-  of  the  l.ridK... 

!>'-  "Vi'^K      Mi:AS,  UKMKMS     o,     S.,n.is      H.VKU     AT      W.WANKSA,    l..|;^. 


Dati' 


Kiiltiii 


.Ian.      .'i 

<■.  ti.  .Ml.i, 

Jan.    1> 

M.  S.  .M,i,|,l 

Mur.  S.i 

April  l.i 

CO.  Allni 

April  i;i 

M.  .•^.  Mitl.l. 

April  2- 

<■   O.  Allen 

Muv  •  > 

May  L'7 

- 

Auis.     .t 

T.  H.  Hi,\,l 

>''pt.     1 

till.    .'1 

»'.  (1.  All.n. 

'  111-  iiii. 

l^^lrt■nn'nt. 

I      x„.      I    Widlli. 


.\rf;i  of 

."'t'ction 


M.ilM 

\  I'ldcitv. 


i,;tij 

1,40  J 
l.'JlL' 
l.4t):> 

1,!»12 
■-'.UlS 
I'.OIH 

1,197 

l.:J74 


Kcft 


I.I 
OJ 
Mi 

Ml 
Ml 
M 

Sfi 

M 
74 

S() 


i^q.  ft.     JKt.  pn 


14 
14H 

l.'C 
l.-iti' 
l.lN- 
I4l>' 
l(lt>','> 
7ti-7 
iL'ii  s 


(I  ().•> 

O  4ti 

(Iti.s 
((•7(1 
(141 
(l-,')l 
(IKi 
(l()0 


(imigr 
Hi'inht. 


lV,t 

KHi'.r, 

lOO'.HI 

;t.i 
i)i 

-•4 
•-•4 

'.17 
117 


DiscliiirKi- 


><>■<■.  ft. 


•li' 


101 
101 
101 
101 

KKI 

nil 

KKI' 
100 
KHJ- 


t:i 


ti 

\m 
itxt 
lit) 

74  • .-. 
170 
IK)'(I 

:r.-.-i 
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IJA-..Y  (Ja,  UK    Hk,W„T  and   I)^^.,.„.,.;  „,  s<„  K,H   U.VKH 


AT    UAWA.VtMA,    yoK    llH.'t. 


122  />A.7' i«r.wA..\  /  OF  Tin:  istkkiok 
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MiiMHiY    Dim  iis.KiK.  <>►    f'tn  HIH   \U\tM   AT   \\  \w  \N»>v  mil   iHK  \t:\n   \'.H'> 
|l>ri>iiinKi-  itri'ii  L'J..VII)a<|iiiiri'  iiiilt^  I 


DlM'HAMul:  IM  Ski  iiM>-KrKT. 

Ris-f  >rr. 

MONTH 

1 

I'.r 

IVl-tli  in 

Mu«iiiiiiiii. 

Miiiiinuin 

Mian, 

iM|lllirr 

mill'. 

ilirhi'H  Oh 
Drniiiniif 

Total  in  :ii  11'- 
f  111 

Ari'M. 

.liiiiiiar.N 

'0 

II 

1) 

II 

lrlirii:ir\ 

1. . 

'I) 

11 

II 

II 

Manl. 

'■.' 

0 

II 

\Ji 

Ai.rjl 
\la\ 

Ml.'i 

O'INM 

O'lNM 

.-..tWV) 

MV 

»:. 

n7 

0'IMi:< 

O'lMKI 

4, lift 

Juitt- 

lll> 

II 

Vl 

O'lMfJ 

0  IIU'J 

I'.y?:. 

.lul> 

)tL> 

II 

411 

II   INVJ 

ll'IIU'2 

J.4tl(l 

AtlKM^t 

•  - 

0 

• 

IMNNI 

ii'iimi 

J4t. 

Sr|iti-liilii'l 

m 

0 

:io 

IMHII 

II   (Nil 

1,7(HI 

<  li'liiln  1 

o7 

11 

:tl 

0  INI'.' 

O'IKI'.' 

I'.IIUtI 

\()\fltll»*r 

'H 

ll'lltKI 

tl'INNI 

47tt 

Dfri-MlU'r 

1-j 

l)'(NN) 

(I'iRXI 

laa 



-  — 

^   

-    . 

„   ,  .          .      „, 

Till-  Vinr 

]U\ 

0 

J>« 

II'INII 

0(114 

.•ll,(l."ih 

Niirn.      All  iimrknl  itiii 

*  1 '  1  i'Mtiiniil< 

1 

TRIBUTARIES  OF  LAKE  WINMPEGOSIS. 

liV.Sf.HM: 

I'riictically  all  of  itic  ilruiiuiKi'  west  of  lake  Maiiitolia  ami  iH'twfcn  llw  Hidiiin  iiiouiitains 
anil  itir  Siinkatclicwaii  river  drains  ilircclly  or  iiidiri-ctly  into  lake  \Viniii|RHoMis. 

Tlircc  r'liia'il  lakes  art  as  inteniuiliatp  hawins  ami  to  tliiwe  the  (jreuter  part  of  the  drain- 
atje  first  liiids  its  way,  Immiiu  druiiuHl  from  them  into  lake  \Viniii|H-nosis.     Thifte  hikes  are: 

Hed  Deer  lake,  into  which  Hed  Deer  river  drains,  is  then  drained  by  the  wiine  river  iiiti. 
Dawson  hay,  an  arm  of  lake  \Vinni[)»'((osis. 

Swan  lake,  drained  liy  the  Shoal  river  into  Dawson  liay  whieli  is  the  eollpetiiiK  liusjn 
for  the  Swan  and  WiMxIy  rivers. 

Ijike  Dauphin,  drained  liy  the  .Mi)s.sy  river  and  liavinn  as  Irilmtaries  aiiioin:  ollier>. 
the  \alley  and  Ochre  rivers.     The  Fork  river  is  a  trilmtary  of  the  Mos.sy. 


KKD    UKKIt    ItlVKK. 

The  source  of  the  Heil  Deer  river  is  in  Tp.  44,  H.19  W.l'.M,  soiilli  of  Melfort,  Sa.-kalclii- 
waii.     It  Hows  in  a  general  easterly  direction  into  Hed  Deer  lake,  an  expanse  of  the  riv<'i 
and  also  drains  the  hike  into  lake  Winniix-nottis. 

The  total  drainaue  area  of  the  Hed  Deer  is  .">,47S  square  miles,  includinK  H«hI  De<'r  iiik 
which  hits  an  area  of  10()  s<iiiare  miles.  The  valley  through  which  the  river  flows  is  ii»-. 
and  wide.  In  the  up|H'r  |>ortion  the  tributaries  which  lieatl  in  small  lakes  and  swamps  a' 
Fir,  Ktoimami,  Piix'stone  and  Harrier  rivers,  nearly  all  of  which  enter  from  the  south. 

The  upixr  |x)rtion  of  the  drainage  area  is  well  tiinlM-red,  growths  of  spruce  aim  |xjpi 
of  merchantable  size  l>eing  found.     The  Rtnl  Deer  Lumber  Company  carrj-  on  lumlxru' 
oiM'iation.s  on  the  river  and  o|MTate  a  saw  mill  on  Red  Deer  lake,  the  logs  being  fl');ii 


downstream  to  the  mi 


11. 


The  Canadian  Xorthern  Itailway  crosses  the  river  at  Krwwid,  thirty  miles  wi^t  oi 
lake,  a«d  a  spur  line  hits  Im-cii  built  in  from  Powell  to  touch  the  west  end  of  the  lak. 
Harrows. 
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I.AKi:  \MNMPK(i()SIS  AT  WINNinidOSIS. 

IIINTOKV. 

A  RUUKC  WBM  Ml  on  hike  WiuniiHRoxi*  on  May  2-».  IDl.J,  hy  C,  Illin.t.  iiixl  .liirinn  the 
oiKii  wiiltr  «'ii!H)ii.s  (liiily  Ki'Ugf  rfcoriU  hnvi-  Imtii  oiiluimHl  at  thix  iMtint. 

LOCATION    OK  <i\ruK. 

A  »ix-f(x)t  virticnl  stuff  nmmf  lia^  U-cn  .^ .uri'd  to  n  pile  thirtv  fwt  noHli  of  Htandiird 
LuiiiImt  Conipaiiys  whiirf  in  tlie  Mimny  river  and  alM)ut  :i.V)  fwt  from  the  ixiint  wlwrc  the 
river  r'liiptics  into  lake  \ViiinifM>f{0(<i.'<. 

KKlDKOS    AVAII.\HT.K. 

Daily  Kaimi-  nadiiiKs  at  tlii.i  |Kjiiit  an-  availal.lc  from  Mav  :;•.>  to  OHoIht  27,  and 
at  intervals  durinu  NovenilHT  and  DocemlMr  of  l!(i;{,  from  April  Iti  to  \oveml)er  15, 
in  l<t|4.  and  from  May  IH  to  N'ovcinlxr  lU,  l!tl."). 


Ki:i)  i)i;i:n  rivkh  at  hidsdns  hay  jinctiox. 

HISTOHV. 

The  ritation  on  th.-  Hed  l)«»cr  at  HudsonV  Hay  Junction  was  estul.lislied  by  (1.  Kl.nor 
on  AuKUst  IJ,  l!ti;i,  and  replaced  a  station  estai.lislu-*!  by  V..  Hankson  on  June  4,  l!»i:{. 
four  Inindred  feet  Ik'Iow  tlie  ferr>-. 

LOCATION    or    SKCTION. 

The  meter  section  ir,  !ocat«-d  at  the  ferry  crossini;  of  the  Red  Deer  river  five  hundred 
(e.i  Ih'Iow  its  confluence  with  the  Klk  river  and  three  and  one-half  miles  south  of  Hmison's 
liay  Jiinetioii  on  the  Dad  to  the  Hed  DeiT  Luinlier  Company's  eamp.  The  I. P.  is  marked 
l>v  a  ii^ii  driven  in  a '(ile  sixty  feet  from  the  water's  edge  on  the  ri({ht  i)ank  at  the  ferrv 
.  rossii^. 

KKCORbS    AVAILABI.K. 

iwmis  of  daily  (iauRe  height  have  l)een  obtained  from  July  !•  to  OcIoImt  HI,    l!ti;{, 

aisi     Mi    to    November   27,  1914,  and    from    April    14   to    i)eeeml)er  .31.  1915.      A   few 

'joam-  "WHem-  are  al.^o  available  taken  during  the  winter  seasons.     Estinmtetl  daily  discharRes 

eoiT-  itM-   m-n.Mi  July  9  to  OetolxT  M,  1913.  April  .JO  to  Xoveml)er  27,  1914,  and  from 

As»r    i4  ■      Xovenit)er  9,  1915. 

liitAIVAOE    AREA. 

Th»  area  rributary  to  the  Hed  Dwr  aljove  the  station  at  Hudson's  Bay  Junction  is 

!  "IWO  •maare  niilf*;. 


;il 


(iAl  r.E. 


riiF  gauKc  is  a  vertical  staff  fjauRe  driven  into  the  IhhI  of  the  river  and  braee<l:  it 
»■  ucM-  ^he  right  I  ank  and  forty  feet  below  the  .section.  This  gauge  is  referred  to  a 
«(-rnia»r-u  M.H  S.BM.  located  fifty-two  feet  upstream  from  the  I, P. 


f « 
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•  ■  I 


CHANNEL. 


The  channel  is  straight  for  about  iive  hundred  feet  above  and  below  the  section;  the 
river  is  confined  to  one  channel  at  all  stages;  the  bed  of  the  stream  is  covered  with  boulders 
and  not  liable  to  shift.  The  banks  of  the  river  are  low  wooded  and  liable  to  overflow  at 
high  stages. 


DISCHARGE   MEASUREMENTS. 


t-:ii 


Meterings  are  made  from  a  boat  by  means  of  a  small  Price  meter. 

ACCIRACY. 

Eleven  discharge  mea-surenicuts  define  the  curve  fairly  well  tjetwcen  gauge  heiglits 
99  8  and  103-0.  Owing  to  the  fact  that  the  Red  Deer  Lumber  Company  operate  a  number  of 
lumber  dams  on  the  upper  waters  of  the  river  the  records  do  not  give  a  true  idea  of  the 
natural  regimen  of  the  river. 

DiscHAiuiE  Measurements  of  Red  Deer  Rivek  at  Hudson's  Bay  Junction,  1915. 


Oate. 


Engineer. 


,Ian.  U 
Feb.  ••• 
Mar.  4 
April  H 
April  ■-•0. 
1 


May 
May 

June  1 . 

June  2 

July  :i 

.VuK.  .■> 

Sopt.  JH 
Nov.  J.) 


M.  ?;.  MadJ. 
r.  f.  Smith. 

C.  O.  Allen. 
Al.  S.  Ma.ldi 


Meier 
No. 

Width. 

Area  of 
Section. 

Feet. 

Sq.ft. 

1,462 

100 

97 

1,462 

82 

83 

1.462 

60 

60 

1,186 

146 

423 

1,186 

146 

423 

1,186 

147 

418 

1,186 

146 

399 

1.186 

144 

364 

1,186 

144 

359 

2,018 

152 

433 

2,018 

124 

399 

2.01S 

147 

341 

1.462 

111 

262 

Mean 
Velocity. 


Ft.  per  sec. 
0  02 


0-48 
0-51 
0-49 
0-4.J 
0-26 
0-28 
0-6S 
()-78 
0-2S 
006 


Gauge 
Height. 


Feet. 

09-23 

98-81 


100-51 
100-48 
100-42 
100-39 
100-01 
100-02 
100-60 
100-59 
10006 
'.»9-85 


Discharge 


Sec.-ft. 


I 

I 

207 

214 

207 

180 

95 

101 

-295 

311 

96 

14' 


l«'i.  nicasurt-iiM-iiT . 
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D.\ii,Y  C;At'GE  Height  and  Discharge  of  Red  Deeu  River  at  Hudson's  Bay  .Iimtion 

FOR  1915. 
[Drainage  area  4,900  s<iuarc  miles.] 


Jiinuary, 

February. 

March. 

April. 

May. 

Junf. 

Day. 

HriKht 

Ui»- 
charge. 

(inuiro 
Height 

Un- 
charge. 

CiauKt- 
Height 

nif- 
charge. 

OllUKt- 

Heiiilil. 

Uis- 
i-hurge. 

-Ve,  ft. 

Gauge 
Height. 

Dis- 
charge. 

Gauge 
Height 

charge. 

1 
2 

Fi-el . 

Sec.  tt 

Feet. 

Sec.  ft. 

Feet. 

•See.  ft. 

F.-.-t. 

Feet. 
100  45 
100  40 
100  40 
100  30 
100  30 

100  30 
100  30 
100  35 
100-45 
100-40 

100  35 
100-30 
100-30 
100  25 
100  25 

100  25 
100  25 
100  20 
100-15 
10015 

100  10 
100  10 
100  15 
100  15 
100  15 

100  10 
100  15 
100  20 
100  10 
100  06 
100  05 

Sec.  ft. 
193 
175 
175 
145 
146 

145 
145 

160 
193 
175 

IHO 
145 
145 
132 
132 

132 
132 
120 
110 
110 

100 
100 
110 
110 
110 

100 
110 
120 
100 
93 
93 

Fei-t. 
100  02 
100  02 
100  02 
100  00 
100  05 

100  20 
100-30 
100-35 
100-40 
100  40 

100-42 
100  38 
100  40 
100  40 
100  40 

100  40 
lUO  40 
100  35 
100  3.') 
100  35 

100  :*.-. 

Shc  ft. 

3 

4 

1) 

85 

5 

(> 

7 

8 

145 

9 

. .98-81 

0 

160 

10 

175 

11 

182 

12 

13 

14 

99  23 

2 

102  40 
102  20 

101  20 
101   15 
101  05 
130-90 
100  70 

100  70 
100-60 
100-50 
100-50 
100  60 

100  45 
100-45 
100  45 
100  45 
100  45 

1.745 
1,515 

600 
565 
600 
410 
300 

300 
260 
210 
210 
210 

193 
193 
103 
193 
193 

15 

l(i 

17 

175 

18 
19 

175 
160 

20 

160 

21 

160 

22 

160 

23 

24 

100-32             151 

25 
20 

100  30  j          145 

27 

100  .10  ' 
100  :«) 
10(1  :w 
100  45 
100  55 

14a 

28 

145 

29 

169 

M 

193 

31 

■:::::::;:;:-| 

230 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
2S 
20 

:«) 

31 


July. 


August. 


100-56 
100-68 
100-60 
100  76 
100  82 

100  86 
100  80 
100-70 
100-60 
100  60 

100  72 
100-90 
101-40 

101  45 
101  40 

101  70 
102-30 
102-45 
102-46 

102  35 

102  06 
101-80 
101-68 
101  SO 
101  35 

101  22 
101  15 
101  16 
101  30 
101-15 
101  10 


230 
242 
350 
325 
362 

380 
360 
300 
260 
360 

310 
410 
740 
780 
740 

980 
J,;30 
1.803 
1,802 
1.573 

',342 

1.070 

964 

820 

706 

614 
666 
565 
600 
666 
530 


101  00 
100-90 
100  80 
100  70 
100  58 

100  53 
100-43 
100  36 
100  30 
100-33 

100  33 
100-18 
100  13 
100-08 
100  03 


100-03 
100  03 
100  08 
100  13 

100  18 
100  33 
100  28 
100-23 
100  20 

100  16 
100-33 
100  33 
100  30 
100  18 
100  13 


470 
410 
350 
300 
343 

322 
185 
163 
145 
128 

128 
116 
106 
97 
90 

83 
90 
90 
07 
106 

116 
154 
140 
127 
120 


September. 


100-13 
100-08 
00-98 
00-93 
00-90 

90  88 
90  88 
100  18 
00-93 
00-83 

90  83 
99-83 
99-83 
90-83 
90  83 

00  03 

09-83 
90-88 
00  88 
00-98 

00  93 
00-03 
99-93 
00-98 
100  03 


1(W 
97 
83 
77 
74 

72 

72 

116 

77 
68 

68 
68 
68 
68 
68 

77 
68 
72 
72 
83 

77 
77 
77 
83 
90 


October. 


112 

100  03 

90 

127 

100  06 

94 

127 

lOO  05 

92 

12U 

100  07 

95 

116 

100  07 

95 

106 

NOTE.- 


100  07 
100-07 
100-05 
lUO  02 
100  02 

99-97 
99-97 
99  97 
90-92 
99-92 

99  92 
99-92 
99  92 
99  92 
«9  92 

99  92 
99  89 
99-89 
99-89 
99  89 

99-89 
99-92 
99-92 
99-92 
99  92 

99  92 
99-96 
99-95 
99  97 
99  97 
100  02 


95 

95 
92 

88 
88 

82 
82 
82 
76 
70 

76 
76 
76 
76 
76 

76 
73 
73 
73 
73 

7.t 
76 
76 
76 
76 

76 
80 
80 
82 

82 
88 


Novembe: 

100  02 

S8 

100  02 

N8 

100  02 

88 

99  99 

84 

90  09 

84 

DecenilK-r. 


00-99 
99-09 
99  99 
99-97 
100  05 

99  92 
99-92 
99  87 
99-87 
99-87 

99  82 
99  82 
99  82 
99  82 
99  .S2 

99-82 
99-82 
99-82 
99-82 
99-87 

99  87 
09  02 
99-02 
99  87 

99  87 


14 


99-87 
99  87 
99-87 
99-92 
99  92 

99-92 

99-92 

99-97 

100  02 

100  02 

99-92 
99-92 
99  97 
99-97 
99  92 

99-87 
99-87 
99  97 
99-97 
99  97 

99-97 
90  97 
99  92 
!t9  92 
99  92 

90-92 
99-92 
99-92 
90-92 
99-92 
09  92 


■Ice  conditions  from  January  1  to  April  13  and  November  10  to  Dictmljor  M 
Information  maufficicnt  to  compute  daily  discharges. 


i 
.'11. 
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Monthly  Discharce  ok  Red  Deer  River  at  Hudson's  Bay  JuNtTioN,  for  1915. 

[Drainage  area  4,900  square  miles.] 


DiKcii.tiKiK  IX  Second-Feet. 

RtN-()Fr. 

MONTH. 

Maximum. 

Minimum. 

Mean. 

Per 

s<iuare 

mile. 

Dept  in 

inches  on 

Drainage 

.\rea. 

Total  in  acre- 
feet. 

'1 

'0 

'I 

'•-'7.-) 

i:« 

l.VJ 

711 

Kil 

SI 

HO 

>:ni 
'.-1 

()(H)0 
0-000 
O-(MK) 
0-0i)6 
0-027 
0-0.11 
0-14.5 

o-o:w 

0-017 
0-010 
0-007 
0-001 

0-0(H) 
0-IHX) 
O-tMXI 
0-002 

o-oai 
tt-o:i5 
0-107 

o-o:is 

0-OlH 
0-Olh 
O-OOH 
0-(Mll 

Februarv 

March 

.\prll. 

lt),4(M» 

May 

June 

July 

August . 

i<.t:{ 
•.';io 

l.NOJ 
470 

iiti 

s.-> 

tiS 

S.lhO 
'.t.050 
4:1,700 
9,9(K) 
4,H25 

OctolMT 

Novenil>er 

'.».">              7a 

4,925 
2,140 

DecomlMT . 

.307 

The  Year  .     . 

1,N02                      0 

i:w 

0-02h 

0-a79 

99,427 

NoTK. — Marked  thus  (')  estimated. 


SWAN  RIVER. 

The  Swan  river  rises  on  the  extreme  northwestern  slope  of  Ihe  Porcupine  mountains- 
Its  course  is  generally  south  and  east  until  it  reaches  a  point  in  Tp.  34,  R.  3  W.P.M.  when  it 
turns  and  flows  almost  due  northeast  through  the  valley  between  Porcupine  and  Duck 
mountains  into  Swan  lake. 

The  valley  Iwtween  the  tw^o  mountains  is  broad  and  deep,  but  nearly  all  the  drainage 
entering  this  section  of  the  river  is  from  the  south,  most  of  the  tributaries  heading  in  the 
Duck  moimtains.  To  the  north  the  basin  is  confined  by  the  drainage  area  of  the  Woody 
river  which  follows  a  parallel  course  to  the  Swan. 

The  banks  of  the  valley  are  an  alluvial  deposit  of  clay  and  gravel.  The  river  has  an 
average  width  of  one  hundred  and  fifty  feet,  the  banks  ranging  from  ten  to  fifty  feet  lii 
height.  The  upper  parts  of  the  valley  are  largely  covered  with  a  timlier  growth,  but  in  the 
lower  lK)ttom  lands  mixed  farming  is  extensively  followed.  The  valley  is  well  settletl,  th«' 
town  of  Swan  River  being  the  principal  community. 

In  1909  an  investigation  of  the  iK)wer  ])os8ibilities  of  the  river  was  made  and  a  site 
locatwl  in  the  vicinity  of  Swan  river  with  a  view  to  supplying  that  town  with  power. 


SWAN  RIVER  AT  SWAN  RIVER. 

HISTORY. 

The  Swan  River  station  was  established  by  W.  G.  Worden  on  October  12,  1912,  and  has 
been  operated  since  that  date. 

LOCATION   OV   SECTION. 

The  meter  section  is  located  on  the  downstream  side  of  the  new  steel  traffic  bridge 
which  spans  the  Swan  river  at  the  north  end  of  the  town  of  Swan  River,  Man.  The  I. P. 
is  marked  on  the  top  of  the  south  abutment  at  the  east  side. 


Taken  by  F.  S.  Smith. 
Swan-  River— Swan  River— .Showing  IP.  a.vd  Po«itiox  or  B.M. 

Rf:(()HDS   AVAILABI.K. 

Hen.rds  of  daily  gauge  heigl.t  iirc  available  for  part  of  the  ixriod  October  12,  1912  to 
the  end  of  191.1.  Blu.nk.s  in  the  record  occur  during  winter  sea.sons.-  Estimated  dailv 
discharges  are  on  hand  for  the  i)eriods  Octol>er  24  to  Xoveniln'r  1(J,  1912,  .\pril  12  to 
mT  '  "^""'  '■'  ^"  -'^'"^"™^'''''-  ^•'-   '»!•♦•  ""J  fron'  April  14  to  November  15 

DRAINAGE    AREA. 

The  area  drained  alM)ve  the  station  of  the  Swan  river  is  1,21.-)  square  niih-s. 

(iAtOE. 

■  .  ""f^ltT??  "^.^^.'^  ''*f^'''"  '•'*  *  '■'"'•''  f?'*"*?*^  '^•'^■"'■*'^  to  the  lower  chord  of  the  uiwtream 
side  of  the  bridge;  it  is  referred  to  a  permanent  .M.H  S.  B.M.  locate.!  fortv-five  fwt  northea.st 
of  the  north  abutment  of  the  bridge. 

(HANXE!.. 

A'^«ve  the  section  the  channel  is  straiglit  for  three  hundred  feet  and  also  for  two  hundred 
leet  iH'low  The  bridge  is  a  clear  span  and  the  river  lies  in  one  channel  at  all  stages  The 
stream  bed  is  of  clay  and  subject  to  shifting;  the  current  is  swift.  The  right  bank  is  of  clav 
s  high  and  not  liable  to  overflow.  The  left  bank  is  low  an.l  wooded  and  liable  to  overflow  at 
Ingh  stages. 

DISCHARGE    MEASIREMENT.S. 

The  meterings  are  made  from  the  bridge  with  a  small  Price  current  meter. 

•UCUH.MY. 

101  «0  and  104-20  it  is  fairly  well  defined. 
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Dl.SCHAROE   MEASt'REMENTS  OF  SwAN   KlVER  AT  SWAN   RiVEK,    1915. 


i 


Date. 

Engineer. 

Meter 

No. 

Width. 

Area  of 
Action. 

Mean 
Velocity. 

Gauge 
Height. 

Uisoharge. 

M.  S.  Maddi-ii 

1,462 
1,462 
1,462 
1.462 
1,186 
1,186 
1,186 
2,018 
1,496 
1.496 
2,018 
1,462 

Feet. 

83 
SI 
6 
164 
128 
124 
122 
127 
132 
126 
122 
108 

Sq.  ft. 

Ft.  per  see 

Feet. 

.Sei-.-ft. 

1 

Feb.    11. . 

M 
« 

F.  S.  Smith.!! 

C.  O.  Allen .  '. 
H.H^  Pratt... 

CO.  Allen.!! 
M.  S.  Ma.ldon 

i.5i-7 
3-9 
51-5 
262-6 
233-3 
205-3 
242-9 
270-8 
201-1 
210-2 
149-2 

102-92 

102-32 

103-69 

100-34 

100-04 

99-74 

100-02 

100-22 

99-75 

99-75 

99-68 

1 

Mar.    3 .    . 
Mar.  30.. 
.\pril  23 .    . 
May     4 . 
May  29. .  . 
June  26. . . 
July  31.. 
Aug.  31... 
Sept.  30... 
Nov.  18 ..  . 

0-57 
0-49 
0-65 
0-48 
0-29 
0-46 
0-66 
0-28 
0-32 
0-21 

2-2' 

25-7' 

171-6 

110-8 

59-9 

111-8 

152-4 

.56-9 

67-3 

30-8' 

li-e  nii'iianronicnt. 
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Daily  (;.m<;k  Hkioiit  and  1)is(hakue  of  Swan  Hivek  at  Swan  Hiveh,  foh  IHj.i. 

(I'fHinaif  iirf'B  l,2IS«iii«n- niik'«I 


U>y. 


:< 

4 
A 

A 
7 
N 
U 
10 


12 

i:< 

14 

I.'. 


IN 
IK 
») 

21 
22 

2.1 
24 


27 
28 
29 
30 
HI 


January. 


Oaiur  I    Ui»- 
lleiKht.  charge. 


F»bniary.  March. 


Oauip      Din-       t;i,ui:c       ni»- 
llcight-i  rharce.  i  Height    .hargi'. 


April. 


May 


Jnnf. 


Fwl.      .St   ft    ;    K«t.    jSer   ft.  I    F 


FmI     's<x   ft. 


1 102  92  ;  0 


IIU   l)>)i 


I  Hfifiht. 

Fett. 

I  10.1  80 
KKf  SI 

I  103  (*.) 
in;t  HN 
1(13  W) 

:    10:i  !»2 

i    Ml.T  94 

'  111.)  o:i 

lOJi  .■>!» 

lo:i  MK 

103  12 
102  tW 

I    102  6U 

!    101   S2 

101   M 

101  .% 
101  57 
101  52 
101  SI 
101  51 

101  49  ! 
101  49  ! 
101  21  i 
100  HI  I 
100  34 

100  19  ! 
100  14  I 
100  12  ; 
100  11 
1(K)  09 


(-hariic. 


938 
u:«) 

.SH7 
W9 
879 

8«3 
863 
653 
415 
209 


lli-iiiht 

Feet. 

100  00 
101)  07 
1 110  0.1 
KHI  0.j 
KHI  (12 

'HI  "HI 
'M\  'MS 
(HI  «,'i 
99  W 
99  88  I 

09  SO  ! 

99  90  ' 

(HI  89 

(H»  92 

(HI  W.I 

(H)  89 
(19  90 
90  89 
99  87 
99  87 

99  83 
99  80 
99-78 
99  78 
99  77 


DiH- 
charxp. 

Sep.  ft. 
1.12  I 

I2ii  ; 
120 
1211 
III 

l(i:t 
•Hi 
(14 
(II 


SO 
82 
80 
SO 


(iiiUKe 
Heii;ht. 

Feet. 

(W  74 
(HI  72 
(HI  72 
(HI  71 
(HI  72 

(HI  7.'i 
(HI  Ht'i 
(HI  91 
(HI  SJi 
(HI  97 

IIKI  III 
100  (II 
100  02 
100  02 
HO       IIMI  00 


lt>2 

99  77 

147 

99  77 

141    1 

99  77 

i:»8 

99  77 

132 

99  72 

99  76 

SO 
82  j 
SO 
76 
76 

68  I 

62  I 

59  I 

.-.9  I 

.-.s  I 

.">8 
,">8 
,•.8 
.JS 
,V) 
.16 


KKl  llO 
100  00 
(HI  (HI 
99  (HI 
100  02 

99  (HI 
100  IIU 
100  ON 

100  in 

100  07 

100  O.i 
KKl  02 
100  02 
100  02 
lOU  112 


Dia- 

rharge. 

8m.  ft. 
S.1 
50 
.Wl 
49 
M 


74 
M 

78 
98 

108 
108 
III 
III 
lO.'i 

ins 

105 
103 
103 
111 

103 
1 0.1 
12(1 
135 
126 

114 
111 
111 
111 
111 


July. 


AuKu.st. 


September. 


October. 


II 
12 
M 
14 

!.■> 

16 
17 
IN 
19 
20 

21 
22 
23 
2» 


28 
29 

:to 

:il 


;100  III 
1 100  01 
100  01 
ilOO  00 
'  (HI  <Hl 

I    (HJ   (HI 
IkNI  01 
1 100  III    I 
100  III 

;  (HI  '(HI 

(HI  (HI  ■ 

I   i«l  99  1 

99  97  I 

(W  97  I 

lOO  2ti  ! 

IIKI  44  I 
100  57  I 
.100  67 
;iOO  81 
100  82 

100  78 
i  100  72 
{too  65 
'100  55 

100  SO 

i  100  43 
'100-39 
100  32 
100  28 
llOO  27 
ilOO  24 


ION 
108 
KIN 
105 
103 

103 
108 
108 
ION 

io:i 

103 
103 
98 
98 
18,3 

246 
299 
346 
415 
420 


IIMI    II. 
100  14 
100   11    t 
100  08 
100  05  1 

100  01    1 
!H1  96  I 

(Ht  NN  I 
im  8S 
99  80 

99  75 

99  72 

!HI  67 

99  tH   I 

99  6:t   i 

99  l>2 
(HI  59 
99  59 
99  62 
99  61 


400  99  66 

370  99  83 

33ti  99  87 

291  (HI  88 

270  (HI  85 


242 

202 
189 
186 

in 


99  82 
•jt)  94 
100  12 
99  78 
99  77 
99  77 


147 
1 38 
129 
120 


7N 

72 

62 


.V) 
43 
.■«l 

37 

.36 
32 
32 
36 
34 

41 

68 
76 
78 
72 

66 
91 
141 
59 
.W 
58 


(HI   74 

.■.3 

(HI  70   ' 

47 

(HI  m  1 

.19 

(HI  60   i 

.33 

(HI  IHI   ' 

33 

99  6<l  ; 

33 

99  60 

99  61 

(m  .59 

99  56 

(HI  .•>«  j 

99  59 

99  5(1   , 

99  .59  i 

!HI  .59  I 

99  .V.I 
99  59 
99  60 
99  60 
99  61 

99  02 
99  63 
99  64 
99  66 
99  72 

99  79 
99  79 
99  76 
99  76 
99  77 


-N'uTK. 


3.3 
M 
32 

2(1 

2(1 
32 
32 
32 
32 

32 
32 
33 
33 
,'4 

36 
37 
3(1 
41 
50 

61 
61 
Ml 
,"•6 
.58 


99  7s 
(HI  SO 
(HJ  NO 
99  NO 
(HI  80 

1H>  80 


(HI 

80 

(HI 

N<l 

(HI 

NO  1 

99 

8o; 

(m 

NO   1 

99 

80   1 

(HI 

80   i 

(W 

80  ! 

99 

80   1 

1 

(HI  80  i 
99  80 
(HI  80   I 
99  80   I 
99  SO   ; 

(W  79 
(HI -78   I 
(HI 

iH)  7. 
99  75 

99  76  i 

(HI  74 

99  76   j 

(HI  74 

99  74   I 

(HI  74 


.".(I 
62 
62 
62 
62 

62   I 
62   ! 
62 
62   I 
62 

62 
62 

62 
62 
62 

62 
62 
62 
62 


Novembi-r. 

(id  74         ~": 

(HI  71 

(HI  7.") 
(HI  76  \ 
99  77 

(HI  77 

(HI  77 

9(1  7N 

(HI  7s 

(HJ  7s 

99  7(1 
99  80 
(HI  NO 
(HI  NO 
99  NO 

(HI  70 

(W  70 

(HI  70 

(1(1  6(1 

(HI  70 


1  lerember 


(HI  711 

(H)  71 

(HI  70 

(HI  69 

(HI  69 

(HI   6d 


(I'.l   70 


I-.2 


I'.l   711 
HI   70     . 

()  I 
HI  711  : 
HI   711 


(1(1 


72 
711 


Ire  coiiditious  fruiii  January  1  t.i  .'Vpnl  lYi  anil 
Iriforniatioii  iiiKUtficioiit  tii  iniiiputc  ,W\\\  ,\,^, 


.Vi 
M 

.53   ■ 

TniniTVc 


71  : 

70  |. 

72  I 
75  I 
70 


!«i  6(1 

(HI  70 

(HI  7(1 

(HI  70 

(HI  71 

(HI  72 
(H)  72 
(HI  71) 
(HI  70 
99  70 

I 
(HI  70  i 
(19  69  i 
99  70  I 
99  70  I 
(H»  69 
(HI  70 


M  niiii-r  Mi  to  ciiil  .11  \i.;ir. 


■)f      1(1 


f  h: 
;i 

II- 
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Monthly  Dimharue  or  Hwan  River  at  Swan  River  for  the  Year  1UI5. 

[Drainage  urea,  1,213  square  miles.] 


MONTH. 


J»n' 


itiarcii .  . 

April 

May 
June  . 
July .  . 
Auguat. . 
SeptenilxM  . 
October.  . 
NovemocT 
DecemlMT . 


The  Year 


DiHCHARdC  IV  Second-Feet 


Maximum. 


Minimum. 


IHJ 
m.'i 
4-.'0 
1..M 
t)l 


4M 
5.t 


.14J 


•12 


Mean. 


'0 

Ml 

M4 

■4tN) 

HI 

96 
•J()2 

74 

:(y 

tK) 
'40 
'10 

s:,  i 


l'<r 
wiuur<- 
mill'. 


0  Oil 
0;J29 
0067 
(t-079 
(I'ttMi 
00«1 
0  (W2 
U'049 
0  03;j 
OOOS 

0-070 


Ris-Ofk 


Depth  ill 

iiirheH  on     Total  in  acre- 
Drainage  feet. 

Area. 


0013 
0;JB7 
0  077 
0088 
0101 
0  070 
0  036 
0  0,56 
0  0.17 
0009 


0-944 


H60 

23,800 

5,000 

,5,700 

12,400 

4,530 

2,325 

3,690 

2,380 

615 


01,320 


NoTK. — Marked  thus  (')  estimated. 


WOODY  hivi:h  at  howsmax. 


A  metering  station  wxs  i'stablishp<l  on  the  Woody  river  at  Ilowsnian  on  May  ."{1,  191."), 
by  v.  S.  Smith,  and  since  that  time  ha.s  l)een  in  of)eration. 


UHATION    OF    section. 

The  section  is  located  on  the  dowiustroam  side  of  a  traffic  bridRc  one  mile  .south  of  the 
town  of  Uowsman.  The  Initial  Point  is  painted  on  the  lower  bar,  alst>  on  top  of  the  hand 
rail  iit  the  north  end  of  the  bridge. 

KECORDS   AVAILABLE. 

From  the  31st  of  May  to  the  9th  of  November  1915,  daily  gauge  readings  and  estimates 
of  daily  discharges  are  available.  During  thi.s  jx-riod  discharge  mesusurements  hav(>  Ix-en 
made  at  the  station  and  these  are  also  available. 


DRAINAGE    AREA. 

The  drainage  area  tributary  to  the  Woixly  river  at  this  [Kiint  is  731  square  miles. 


GAUGE. 


A  chain  gauge  han  Imhti  established  at  this  station  referred  to  a  |)ermanent  M.H.S.  B.M. 
located  forty-five  feet  east  of  the  north  end  of  the  bridge.  This  B.M.  is  set  to  an  arbitrary 
datum. 
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IHAN.vv;!,. 

The  channel  m  straight  for  about  two  hu.ulrcl  fwt  aUve  and  a»)out  six  hundred  fi-et 
be  ow  the  section^     The  bed  of  the  stream  i.s  of  gravel  and  Gulden,  and  norlSle  To 

nnnfi      vT  "^^     V     ",'?'  ""'^  ''"^''^  *"  '•'■'''^«*'  '"'*  ''"-  •'lobankn.ont  at  the  bridge 
eonfim*  the  entire  flow  of  the  river  to  the  channel  at  the  section. 

DI«(  HAKGE    MEASIHEMK.NTS. 

All  discharge  nicasurenientx  are  made  from  the  bridge. 

AC«IHA(  Y. 

^J:!:^:^;':^^^!^^  ^"^■""■"  "^-  ""■  "''""^'^"  -—nts  „b,ai„ed.  the 


Dlscharge    Measiiieme.nts   ok    Woody    Hivkh    at    Howsman,    Mll.j. 


Dsto. 


May  ;n 
June  2h. 
July  HI 
Aug.  Jl 
Sept.  .10. 
Xov.  19 


Engineer. 


K.  rt.  Smith. 
CO.  Allen 
H.  H.  Pratt 

CO.  Allen.  ■ 
M.  S.  Mudden. 


Meter 
Ni.. 


i.im 

-',018 
l,49ti 
l,49t) 
2,0  IH 
1.4(>2 


Width. 


Feet 

(HI) 
72o 
80H 
OOS 
59  0 
40-0 


.Area  t)f    ,       Mean 
Section.       Veloeity 


Cauge. 
Height. 


S<|.  ft. 

■)4  ■  7 
7H1 
87-7 
45-7 
.-..•5  1 
:«)•  1 


Kt.  per  .see         Feet. 


o;n 

0-72 
114 
0-21 
0-21 
0-17 


88 -.-i; 

88-90 
89-22 

8H-.il 
.88-51 
88-70 


Ice  measurement. 


Disci 

arge. 

Sec. 

ft. 

Ifi 

8 

5tt 

■> 

9<» 

« 

9 

8 

11 

.> 

.> 

0' 

25f— lOi 
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IlKl'.XK-rStKSr   Uf    THE   ISTKHlnR 


WS'. 


■I  - 


7  QEORQE  V.  A.  1117 

DaII.V    (luiiK    IIkKIHT    AM)    DlSl'HAHUK    OK    \V<MI1>V    HiVKK    AT    HOWHMAN,    K«K    I'M.'), 

|I)ri>in»fc  arrs  731  nquirr  milM.) 


Day. 


10 


Jftnunrv. 


IVItnmry 


Ciaugr 
Height 

Fwt. 


Oia-      i  (itlUKt'    1      III-*-      '  (illUKt- 

II.iKhl 


ohuvc.    Hfiibl    I'hariri 
Sriv  (I       Kei-t     !  Sec  ft 


2 

•'     1      ■  ■        '      - 

4     !,,,    .      1      ,    .      1 

s 

1 

A 

7 

' 

8 

» 

10 

U         . 

13 

13                    i 

14       . 

•»        •■         '    ■            1 

16                                   i 

17 

18 

19                                     ; 

20                                     !      . 

21 

22 

2.1 

24 

25 

26     1      .         !      . 

27     i      ,         1 

28        .  . 

29     !      ., 

30          , 

31 

July. 


1 

i»M  HA  : 

2 

88  8S   ! 

:t 

88  (Ml 

v.> 

49 
.Vi 


81)  111 
8!)  n» 
81)  (Ml 


1   88  7H 

12 

88  8U 

43 

88  go 

■Vi 

89  03 

73 

8f)  09 

81 

89  07 

78 

;   89   10 

82   { 

1   89  (il 

I.'»7 

!  8!) •92 

204 

'   8)1  95 

208 

89  91 

202 

.VI  i  88  96 
.51    I  88  91 


47   I    88  78 


89  82 
8!)  7S 


89  58 


28  !  89  ;» 

29  :   89  29 

30  I   89  25 


88  79 


88  71 
88  70 


88  <I2 


200  i   88  <i| 

105  !  88  (U 
189  I  88  DO 
178  88  (K) 
ItW  I  88  80 
153      88  .58 

l.W   I  88  53 

122  :  88  53 
lltl      88  .58 


10;l  I  88  .-..-I 


KmI  . 


<h 

April 

May 

lui.. 

rhamr 

lllMlht 

L)i»- 
iharKT. 

HHghi 

Oi- 
fhargo. 

<Jail«v 
lleicht 

See  (1 

• 

."(.•c  ft 

F«-t 

(Vcfi 

FmiI 

88  5« 
88  &S 
88'S3 
88  SI 

88  te 

S«r    ft 
IS 
14 
12 
10 
18 

AucuAt . 


■i^pU'mlHT. 


1            -Ml 

88  49 

'          81 

88  47 

«) 

88  4b 

H9 

88'4S 

64 

88  46 

.57 

88  44   1 

.52 

88  43 

41 

88-46   ' 

88  43 
42   .   88  43 


37   ;   88  40 


:tO  i   8N  40  , 
24   ;   88  40   I 


88 

41 

88 

41 

88  43   : 

88 

49 

88 

50 

88 

49 

88 

48 

I       .88   .58 


l>   I      88  ,58 


1!)   I   88  48 
19   I  88  47 
88  48 

12   I  88  50 

12    I    88    61 
17   I   88  51 


88   57 


88  .56 


Hi 


8S  51 


OptoUrr. 

lS~5i  ~ 

88-52 
88  .58 


10 
11 


17 


If   I 


88  57   I  16 


NovpihIht. 


88  .M 
88  ,5;) 


88  58 


88  53 


17 


88  S8 

17 

88  et 

24 

88  68 

26 

88  72 

33 

88  72  1 

33 

88  73  ! 

35 

88-73 

3fi 

88  71  1 

33 

88  «8 

29 

88  67  1 

27 

88  «9 

30 

W  6« 

30 

88-68  1 

39 

88  «7 

27 

88  60  1 

30 

88  75  > 

37 

88-88  1 

M 

88  »6 

62 

88-91 

57 

88  90 

5« 

88  86 

51 

88-88  ; 

53 

88-86  1 

51 

88-87 

52 

8S  87 

52 

II... 


12   I 
12   I 


12 


14   ;   88  51 
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DwcHAHUK  IN  Hkoond-Kkkt. 


MliNTH 


MMiiiiiini.    Miiiiiiiiini.       Mean. 


June 
July 

AugUMt 

ScptemUT 
<  li'tobcr 

NnVOnilMT 


62 
20H 
90 
10 
20 


10 
42 
10 
II 
10 


Ihr  I'lriod 


20M 


NuTE.— Marked  thui  0)  MtimattxI. 


34 

no 

34 

1,5 
'III 

.1', 


IVr 

w|uarp 

mile 


0048 


KL\-Or». 


Depth  in 

inchea  on 

Drainage 

Area. 

Total  in  aen-- 
feet. 

0052  1 
0173  1 
OO.'M  ' 
0(112 
0  024 
0010  1 

2,020 

6,760 

2.090 

476 

922 

596 

0-331 


r.'M.V! 


MOiSSY  RIVER. 

Til.-  Vi,«8y  riwr  is  th.-  connecting  link  between  lake  Dauphin  and  lake  VViniiiDe^osiri 
.  a  nmg  the  fonner  into  the  latter.  It  heads  in  the  extreme  northern  end  of  ake  KS'. 
an.l  fl.)ws  ReneraUy  north  for  a  distance  of  about  twenty-one  miles  L.auphiu 

f  .  J  n     ]!^  "'*'  ^J*'"""  "''•'"  *■*  tributaries  that  have  their  sources  on  the  eastern  slow 
of  tho  Duck  mountains.     All  the  basin  of  the  Mossy  river    with  the  eJrTnt^n  ni  ♦k  » 

Zll  '''rZ  "r-  ^•^i"!'"''^  ""'  '"^^  -•-  triLS^'to  llke'DauS*"^!^;?^ 
^J  iZJ"'i'^'  ^.'V*"'  ^"'""»  *"^  VermiUon  rivers.  The  upper  part  of  the  Sn  is 
well  timbered  while  the  lower  part  is  prairie  country  and  used  exteS'eirfor  mixed  iS^Z 
The  bank.,  of  the  Mossy  vary  between  five  and  fifteen  feet  in  hekht  a^  SeTcW 
overlying  H  IkkI  of  gravel.  The  river  varies  in  width  from  120  to  2W  feet  anHi^^'n 
considerably  improved  by  dredging.  ^^ 

,„.  ''' r  w**""^"^'  '"'.J"'"*'"', ^«  *»"•  river  is  very  weU  .settled,  especially  on  the  west  side     The 

Ind  the  LT'Tn"''  V'^-  *  r "t*""""  «^  «»  P^P'e.  «  ^itu'^ed  at  the  mo^th  of  Se  riTer 
and  the  town  of  Dauphin  is  the  chief  centre  in  the  district 

In  1808  the  Deiwirtnipnt  of  Public  Works  made  a  survey  of  the  river  with  a  view  of 
rnVri  .;&"•  ,^'Z^^  T  T  ''''^''  ''^^"^  operaS,:' werVc':.;:; 
Hver\;:r^;^[m'S;rs,Sr^>e':'^^^^^^^^^ 
l-arty  <.f  ,ho  Manitoba  Hydrometrio  Survey,  in  tho  dimmer  of  ^ftl^^  '   *  ^^^^ 


MOSSY  RIVKH  AT  \Vl!..soNS  FARM  (HJCI.OW   FORK  RIVKRl. 

HI.ITOHY. 

Thi.,  .sUiiion  was  estabUshed  on  July  28, 1914,  by  W.  J.  Ireland,  and  sup,.,-se.l,Hi  rh..  one 
at  l.,.,ey  s  farm  owmg  to  the  difficulty  in  securing  a  gauge  reader  ai  that  pdnt 

LOCATION    OF    SECTION. 

The  meter    section  is  locate*!  on  Wilson's  fann  two  and  one-half  miles  northeast  „f 
^tm  T"-    '';■'  ™"i^1^  ""^  *  """^"^  P"P'"  '^  ^^'^^  Htands  on  tt  lef  b'n^TiiSow 

:rtrrtirr.efTt;d''bi;r'^  '^  - "-" ''--  -  ^"«  --  -pporttngre^bT. 


M 


tS4 


DKPAHTMliM'  Of-   THK   ISTKHWH 


7  aiORQE  V,  A.  1t17 


if. 
I 


HECOHDH  AVAII.AHLK. 

Daily  Kmigr  ht-ight  ri-corda  huvo  liwii  kept  from  July  3.  1914,  to  lX>cenilxT  M,  191.5. 
Daily  diM-hargctt  have  been  computed  for  a  period  from  July  3  to  November  UJ,  1914, 
and  from  Marrh  22  to  XovemlH«r  10,  1915.  The  data  secured  hnn  not  been  sufficient 
to  permit  the  compilation  of  discharge  under  ice  conditions,  which  held  during  the  periodit 
from  Novenilier  Itt,  1914,  to  March  22,  1915,  and  from  November  10,  1915.  u<  the  end 
of  the  year. 

UKAINAlii:    AREA. 

The  drainage  area  i.i  3,930  w|uare  niilen. 


OAIOE. 

A  .tix-fcKit  vertical  staff  gauge  i»  locuted  alxjul  uini'  hundred  feet  downstream  from  the 
section  and  thirty  feet  southeast  from  Mr.  Wilson's  residence.  The  gauge  is  driven  into  the 
ImhI  of  tlie  stream  and  braced  to  the  shore.  It  is  refercncjtl  to  a  permanent  M.H.S.  H.M. 
located  one  hundred  fwt  southwest  from  the  gauge. 


CHAN.NKI.. 

The  channel  is  straight  for  one  hundrwl  and  fifty  f«>et  above  and  three  liuiidrcHl  fwt 
below  the  section.  The  river  is  confined  to  a  single  channel  under  all  stages.  The  Ix-d  of 
the  river  is  of  gravel  and  permanent.  The  banks  are  high  and  covered  with  scrub  but  not 
liabh'  to  overflow. 

DI.SCHAKOE   MKASfRKMENTK. 

.Meterings  arc  iniide  i)y  means  of  a  cable  carrier  running  on  a  cable  stretched  across 
the  river. 

ACCtRACY. 

The  tlischarge  curve  is  fairly  well  liefined  o\ir  the  range  in  stage  covere<l  by  the  meterings. 


DiwHARCiE  Measihkments  or  Mossv   Hiver  at  Wilson's  Fak.\i,   1915. 


Date. 


.Ian.  li 
Feb.  1.") 
Mar.  12 
April  lit 
May  7 
May  2s 
June  2^) 

Aug.  30 
Oct.  2 
Nov.  17 


Kimiiiiir. 

M.  .X.  Madden 
F.  S.  Smith 


C.  O.  Alien 
H   H    Pratt 

C.  O.  Allen . 
M.  S.  Madden 


i 

!    Meter 

;      X<>. 

Width. 

.^rea  nf 

Section 

1 

Feel. 

Sq.  ft. 

1,462 

8I> 

:'a>i 

1,462 

77 

226 

1,462 

7« 

264 

1,186 

86 

27.-> 

1,186 

Mi 

264 

1,186 

82 

2->4     1 

2,018 

8.5 

2:i8 

l,49<i 

82 

104 

1,496 

78 

nr, 

2,018 

80 

205     ! 

1.462 

" 

196 

Mean 
Velority. 


(lauKP 
HeiKht 


[Ft.  per  t*vc  I       Feet. 


(I  6.1 
tl-71 
0-67 
tl-80 
0-70 
0-7.3 
0-79 
U  ■  Ul 
0-34 
0-.-)2 
0-36 


91 

91 

91 

iK(- 

<H)' 

90- 

90- 

90- 

90' 

90- 

90  • 


71  , 
60  i 

?! 

<M)  ' 
Ki  I 
48  : 
(M  I 
11  ! 
22 


DiftrharKe. 


.Sec.  ft. 

l.V.i 

1<>1< 

177' 

221 

186 

I8ti 

187 

101 

61 
107 

71' 


Ice  ineasureniunt. 
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Daily  (Jakie  Hckiht  and  |)ik<  hahiik  or  M.ihmy  Hivkh   bki.ow  Fork  Rivkh  for  lOlrt 

M>fiiin»«r  •rr«  ;MlflO«quiir»  mil™  I 


NoTl.^l»u«e  heights  murlcecl  thtu  ('»  interpulittiMl. 

Ice  conditions  from  January  I  to  March  21  and  November 
'         Information  insiiffirieot  to  oompute  daily  diwharges. 


I  to  end  of  year. 


Ofl 


/>/i7M/<r.WA\/    nt-    rut    IMKKIOU 


7   OEORQE   V,   A       ai7 

.M..MHI.Y   l)|H,MAM.iK  OK  M.:^v  |{,v».K  Hu.uW  K.mK  KlVKH  »..,.   ,„^    ^  k  U<   l!l|.-- 
1 1  IniinnKP  nr.'i«,  ;|.OfiU  wjiiitrp  iiiili'.  | 


m 


I 

'  I 


Month 


Jiuiunr> 

Kebninrv 

Mmri'h 

April 

June 

July 

Aucuat 

JJeplciiilnr 

Octolxi 

>fovt<iiilMT 

i 

Dcn'iiilH'i 

I'll. 

^. 

:ir 

. 

\liT> 

M 

urk 

'•<l  lllll»  l' 

1  ruliliial 

If 

••  H»M1.>.    I\    . 

<►;!  iiNiKl^K 

KT 

l(> 

N  On 

Mhiiiiiuiii 

MlllilMlllll 

Mruli. 

IVr 

lV|illi   III 
iurhea  nn 

liXwl 

ill  firre 

mill' 

Dniiii.iKi 

(«l 

.\n-u 

'I.>l» 

O'lKUt 

l>  IM4 

ll,2<ltl 

'IMI 
'UNI 

<I041 
(I07U 

II   OKTt 

S.MNI 
lh,40)l 

Ulh 

J.W 

UtMHl 

(»  ()7« 

l.'t.iW 

JtiT 

117 

17» 

0  ma 

t)  nr,\i 

11,0011 

137 

177 

U'lMA 

«  030 

lo.awi 

17^' 
IM  1 
DWt 

M.'i 

im 

0  052 

0060 

12,700 

•HI  i 

120 

0032 

0037 

7,780 

.'i,goo 

M 

99 

002a 

oo-ix 

II    ' 

lOB 

002« 

0  ()32 

tt,700 

■  ! 

'80 

0'02() 

0  022 

4,7au 

'n/i 

0  oie 

0  01» 

4.000 

IIU) 


II  040 


1 1.">.2(NI 


MOS.xy  lUVIIH  AT  I.AKi:  DAliMllN. 


HJMUHV, 


On  May  JO.   MIl.J,  a  kiiuk.-  wa.s  |.«tul)li«h.Kl  at  tl,..  I,,,ul  of  tlii.  .\J..s.sv  riw,  l.v  ( I    !•  Ii„,.r 
and  troiii  lliMl  .Int.- KttilK.- Pfjiiliiifrs  havf  Imtii  nr.ir,|p,l  at  tins  .station.' 

I.IKATION    UK    (JAIOK. 

TUv  KuuK..  is  a  .six-f,K>t  yiTtii-Hl  stuff  ku.w  s^Turiil  to  a  si.p,H.rt  ilrivn  inn.  thr  U..I  .,1 

...  al«.ut  on,,  hun.  rod  a,.d  hfty  f«.t  M.)w  tl...  ,H,int  at  win,!,  it  fl.iws  ..„t  of  I^k,-  l)an,,l,in. 
aiul  III.'  Kanitc  r.-Ristors  lak."  lev.-!.  ' 

BKCOHOS    AVAII.AHLK. 

lir::'  t:±  lJ!r  ,':^":_''";  ='y"'^'''-  ^r  ^h.;  f..ii:-.n«  .x-nod.  f.- May  2,  t. 


DoicinlMr   .n,  1913,   from 
^•epliinlHr  ,{0,  V.Ho. 


Jam.ary    I    to  OfHcmbor  .31,    1(114, 
VAI.LKY  RIVKH. 


an.l   from  .lainiarx     I    to 


III.'  \all,;y  nv.r  .«  a  tributary  .,f  lok.-  Dauphin;   it  ri.MH  on  the  wt-.s,..,,,  ..|„,h.  of  .!,.. 

II  !i  "T  ,"«•  "T^""'  ".'"".•'  "f  '"^^  "f  ^'"'  *"'**''•"  '''"I'"  "^  ♦»'•'•'«'  ■""""t«i..H.  th.-n 
tur  «  ..a«t  u„d  flow.s  In-twrn,  t  u- Duck  a..d  Hiding  mountains  and  continu.^  tlii«  «..,,. rallv 
.■asterly  coun^.  to  .t«  mouth  Thm-  are  two  tributari,.s  t.i  the  valley  which  a»-  of  fair  .?«■ 
1  K.«e  are  ^h«rt  creek,  which  ri^-,  un  the  slope  of  Riding  mountains,  and  Drifting  riv.-r' 
wh.oh  joins  the  \  all.-y  three  nules  w.-at  of  \alley  River  station  on  the  C  N  R 

.......  whi);hw\'l;'*w"  "*"  '"'.""K  ""^  ^"«t^  mountains,  through  which  the  river  Hows  and 

.on.  wh,.h  It  takt>s  .ts  name,  .s  about  one  hundred  feet  deep  and  from  seven  hnndrt.i  to 
.  we..ty-five  hundred  feet  w.d.-     The  river  at  ordinary  summer  stages  has  a  width  of  betwee 

ulL^^iinl  "f    I     "  ':"",'^"'^  f'-    '^'"  T"  "^  '«  "O'npo^-l  erf  Kravel  and  In^uldT.;    I e 
lianks  being  of  clay  which  overlies  a  gravel  and  boulder  bed. 

The  upper  part  ol  the  drainage  area  is  practically  all  within  the  Duck  Mountau.  For.-s. 
Reserve,  where  con.siderable  stands  of  spruce,  jaekpine  and  poplar  are  to  lie  found  In  tl..- 
.mmediate  vicimty  of  the  river  littk  clearing  has  been  done,  though  in  the  lower  part  of  »• 
valley,  and  somewhat  back  from  the  river,  fam.ing  is  carried  on  to  a  considerable  extent 


•ISSICMIAL    ^APIR    N«     3Sf 
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\  VI  l.i;v   Ul\|;n  A  I    \  AI.I.KV  KIVI.II. 

HI-MlHV 

''"-  -'" «■'"  •■'■'"I'liHtinl  -HI  <MoIm-i  .•:..  I't|2,  l.v  W.  <;   Wonlrn.  Mii.l  I,,-,-  l„v,i  in 

citii  I  iiiiiii  siricf  tliiit  ilaii'. 

iiH  vriiiN   iiK  ^-I'l  HON 

,       ' ';;  "■'■'"«  "••'•''""  "•  l'«''>'''l  ""  '».«•  .l.miiMr.an.  si.l,.  „f  il.r  C  N.H.  Wu\^,.  rr..«j„a 

ilir  \:iM.v  riv.T  f.fl.ci.  huM.ln.l  fni  imrtli  of  ilir  rmlroiul  ..tulioi.  in  tlii.l  i„wi.  uii.l  ..m- 
ImiMlrnI  :i...l  hfjy  f.rt  ii|>Hlr.'.m.  fr..,n  thr  Ir.itti.-  l.rt.lKr.  Tlir  I.I'.  \s  an  Mrrnw  rMrvr.l  .,nd 
|iiiiiiii>.l  oil  til.'  ilownNtiriiiii  >lili'  (if  l|i(.  Iiriiiitc  at  the  wmlli  mil. 

KK<  MHKS    AVAII.MII.I.:. 

|{M-..r.U  III  ilaily  KaUKc  I„ikIii,  |,;.m.  Urn  MTur.-il  for  tlir  Krn.lcr  |hiii  of  the  intJihI 

0.tol..r  .5.  I«»ll',  to  t nil  of  |!»|.-,.     i;.stiiniitcH  of  .Inily  .liH.lmrK.-  Imv   In-,-,.   io,n|mt.-.| 

tor  I  ,.■  followniK  ,K.n.H|.:  (»,.|ol..r  l'.",  to  NowinlHr  17,  Hilli,  .April  4  to  NommiiImt  Hi  l!M:t 
April  i.  to  NoviiiiUr  l(i.  1<(|».  ami  from  April  12  to  Xov.-nilHT  17,  l<l|.-).  •ri„.ri'  is  not 
.Mitfi..,,.nt    iiiforiimlion  to  arrivr  at  .•^.tlnmt••.s  of  ilaily   ilis.|,ar(fr  iinilrr  winter  coiiilition.s. 

IIUMN.MiK    AHK\. 

TIk'  una  Irilmtary  to  llir  Vallry  river  aliovr  the  -lalioii  i.^  I.OJS  «,iiari'  mile-. 

(i.\l  I.K. 

A  tWflvc-f.M.I  viTtinil  staff  KaiiKi'  i.s  secim-il  to  llie  .lowiisliraiii  .sidr  of  llic  .soiitii  iiriilm- 
u lM.tn..M,t  2li4  f..i  frotn  tl.r  I.I',  on  tlw  s,.rtion.  Tl,..  KauKr  i.s  ,vf,.rri-.l  to  a  ,H.rn,an..nt 
\l.ll,>    WW    lonitiil  4.S  f,...t  south  of  «aiiK.-,     Tins  UNI.  is  sit  to  an  arbitrary  .latiini. 

I  IIWSKI.. 

During  low  stug,.«  the  water  is  eontinetl  to  one  ehaiinel,  l,ut  uniler  IiIkIi  water  eonilition« 
I  hen.  ar..  two.  Fho  chuiiiicl  is  struinht  for  4((()  feet  aU.vc  and  tXK)  feet  Im'Iow  the  si-etion 
1  he  KHi  of  the  stream  is  of  gravel  and  sand  and  [h  rmanent  The  right  Imnk  is  low.  w.hhI..! 
and  Imhie  to  overflow.     The  left  bunk  is  high  and  lait  lial.le  to  overHow 


l>lsrH.\H(IK    MK.Artl  HKMKSris. 


MeteriiiRH  are  taken  from  the  dowiwtieam  side  of  the  liridge  and  cover  a  range  in  dilute 
hi-iuht  of  «■()  feet. 

.M  I  I  l<.\(  Y. 
The  disehurge  eurxe  is  well  i\via\\M  lH>tween  uailKe  heights  m.'t  and   IIH  7 
gauge  heights  101  7  an.l  lOo  (t  the  discharge  curvi  is  not  well  defined. 

—  J'!!i:":*5i'*-    Mt:A.s|  ItKMKNTS   i>K    N  AIJ.KY    RiVKK    .\T    \  Al,l,EY    HlVEK,    li)l.-). 

KhKincT.  ^'^'"        Wiiltli. 


I  let  ween 


iHtr 


.Area  nf  Metin 

Sfctiiiii.       \  I'locit}  . 


(iauge 
Hcisht. 


Disrhitrgr 


Jau.  lb 
Mar.  12 
Mar.  29 
April  22 
-Vlay  7 
May  27 
.lUDe  25 
.luly  30 
Aug.  .id 
Oct.  1 
Nov.  IT 


M.  S.  Maddrii 
K.  S.  Smith 


CO.  AUen. 
H.  H.  Pratt 

<;.  O.  AUen . 
M.  S.  Madden 


rtertion  froicn  solid! 
Iri'  nipaKiirPDipnt. 


I    1,186 

I    1,186 

I    2,018 

'    1.496 

1,496 

2,018 

1.462 


Keel . 


■50 
47 
51 
M 
41 
48 

:<« 


s<i,  ft.    rt. 


Keet 


'Jl-7 
7N-2 

84':< 

.02-4 
73  ,■> 
32-9 
74-9 
450 


0  92 
U05 
0-49 
118 
0-51 
006 
0-76 
0-36 


100-33  I 

10003  I 

90-90 

100-54 


98-92 
99-23 
100- lU 
90  ti5 


I 
H4  4 
.■|0-7 
31  M 
120-h 
.J7  I 
2  0 
56'!l 
16  3  » 


lae 
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7  GEORGE  V,  A.  1917 
Daily  (JAifJK  Hkksht  and  Dixcharce  ok  Vau.ey  River  at  Vai.i.ey  Hiver  for  I!)15. 

IDniinHKc  iiroH  l.()2X  g<|iiiiri'  iiiilm.l 


Janilao' 


Day 


li 

7 
■   » 

lU 

II 
Vi 

u 

13 

1(1 
17 
IK 
1» 
20 

21 

22 

2:i 
24 
23 

20 

27 
2S 
■M 
Mi 
M 


(jall(E<> 
Hoight 


Vvn. 


rhnrici'. 
S.-.-.  ft. 


Fcbrui'ry. 


(iilllicr 
Hoixht 


Kelt . 


I)i»- 

rhnrifc. 


S.T.  ft. 


Mareh. 


(tllUKI' 

Hi'iliht 


I  (-harffo. 


April. 


(•UUKI' 
HiMKhl . 


KXI  21 
100  II 
IKX)  Ifi 


Ki'pt . 
100  34 
1(X)  .-iS 
KH)  411 
100  42 
100  76 

100  K4 

100  9n 

101  (H 
101  .W 
101    SI 

101    .« 

100  UK 

101  (HI 
101  01 
1(10  Ht\ 

too  113 

10(1  l\i 

100  4l> 

KNI  4<) 

100  ;<!) 

I(«)  Xi 

100  .')2 

100  .'>K 

KH)  IMI 

100  IM 

KXI  37 

KKI  :(.•> 

KH)  -if. 

KH)  It.i 

KK)  2!) 


DiH- 

charKC. 


July. 


August. 


1110  .Hi 

KH)  :m 
KH)  :i2 

10(1  :<:< 
KH)  ;ii 


S«'p(enib(T, 


•i  KK)  J7 

7  iKK)  -M 

s  KH)  OS 

0  KK)  (MI 

10  !l(HJ  04 


II 
12 

i:< 

14 
IS 


IS 
I'.l 
20 

21 
22 
2.t 
24 
2.5 

2r, 
27 

214 
J?> 

:<() 
n 


|I(H)  Ol 
I  !«)«!) 
j  W)  84 
100  27 
(100  47 

1 100  (12 
;l(H)  74 
11(1102 

1101  04 
jlOl'Ott 


101  03 
100  02 
KH)  54 
KH)  5? 
100  4)( 

KH)  Vi 
KH)  l.'i 
KK)  12 

iO(i  o:i 

90  ()2 
91)  MI 


70 
02 
4!) 
47 
43 

42 
40 
3(1 
70 
97 

130 
141 
197 
2U2 
211 

200 
174 
107 
104 

9K 

77 
M 
■i3 
tt 
M 

;« 


'.«)  !MI 

'.«'  ,SN 

»!'  K» 

(CJ  72 

Ml  I'i4 

!K)  (IS 
99  70 
(H)  )>(> 
99  (iO 
99  .V) 

99  .■>(! 

W)  .'li 

99  4S 

99  4li 

90  4.') 

09  42 
99  40 
99  40 
99  37 
99  35 

99  3.'. 
00  34 
99  32 
99  31 
99  30 

99  28 
no  20 
09  2(1 
'M  21 
99  23 
9<(  23 


99  23 
9<1  2S 
99  29 
m)  2X 
09  28 

99  20 
09  ■2S 
".H'  34 
im  40 
09  5« 

99  (17 
99  70 
90  71 
!K)  S2 
(HJ  SI 

00  81 
00  82 
99  K2 
W)  84 
00  84 

99  86 
90  88 
90  89 
9900 
00  94 

0008 

00  08 

I  99  06 

JKH)  0(1 

100  02 


3 
3 
3 

3 

3 
.1 
3 
4 
0 

12 
17 
IS 
2(i 
2.'i 


2(i 
27 
27 

29 

:«) 

31 
32 
3tt 

39 
39 

38 
41 
43 


KH)  ()7 
100  O.i 
100  (13 
100  03 
100  03 

lOO'Oe 
100  Ofi 
100  07 
100  08 
KH)  07 

m  '.Hi 

•H)  94 
!K(  94 
90  03 
99  92 

90  02 
99  91 
99  (H) 
00  00 
00  90 

00  00 
00  01 
99  02 
00  93 
99  92 

00  91 
99  Itl 
99  ()2 

Hu  o;i 

99  95 
99  97 


.May. 


Uauxe 
Height. 


189 
2()(i 
105 
KH 

122 
12U 
98 
100 

86 


77 
114 
191 
131 

.8.1 
81 
72 


Km'I  . 
KH)  21 
KH)  15 
100  13 
100  09 
100  11 

100  05 
ion  04 
KH)  03 
KH)  03 
00  00 

KH)  03 
100  45 
100  27 
100  18 
KK)  10 

KH)  03 
100  03 
09  98 
i)0  97 
99  07 

100  31 
KK)  .V) 
KH)  31 
KH)  II 
100  02 

90  93 
99  88 
KKI  38 
KKI  (Kl 
KKI  02 
9<1  99 


Dis- 
charge. 


Sec.  ft. 
63 
57 
.•«4 
.V) 
52 

46 
45 
44 
44 
40 


04 
70 
HO 
51 

4(i 
44 

39 

38 
38 

75 
101 
75 
.'.2 
43 

35 
Mi 
84 
50 
43 
40 


June. 


Gaugr 
Hpigfat. 


Feet 
09  98 
90  95 
09  01 
99  89 
99  91 

100  03 
KH)  07 
100  11 
100  36 
100  .3.') 

100  44 
l«)  37 
1(X)  40 
KH)  37 
KH)  3(1 

100  35 
100  21 
KK)  33 
100  35 
KK)  43 

KH)  39 
KK)  30 
100  .53 
100  61 
KK)  :>:, 

100  33 
100  48 
100  43 
100  42 
100  40 


charge. 


Sec.  ft. 
39 
37 
33 
31 
33 

44 

48 
52 
82 
78 

93 
83 

87 
Ki 
82 

SI 

(13 

78 

81 
91 

86 

82 

100 

119 

100 

106 

98 
91 
!H1 


OctolHT 


Nnvember. 


48 
4>i 
41 
41 
4li 

47 
47 

48 
49 

48 

37 

:«i 

36 
35 
34 

34 
33 
32 
32 
32 

32 
33 
34 
35 
34 

33 
33 
34 

33 
37 
38 


KK)  O.'i 
KKI  01' 
KHi  (HI 
!l<l  97 
99  03 

!MI  95 
99  91 
99  92 
99  90 
09  87 

99  (Hi 
99  8J 
99  73 
90-72 
09  72 

90  72 
90  lid 
09  62 
09  60 
90  .58 

00  58 
90  58 
99  59 
90  60 
i«)  60 

09  HI 
(HI  62 
99  (iu 
99  ."Hi 
99  .52 


46 
43 
11 

:!s 

37 

3" 
36 
34 
32 
3(1 


December. 


'M  46 
99  52 
!H)  .'! 
99  31 
!I9  47 

'.HI  48 
•HI  4(1 
99  46 


NoTK  -li-e  conditions  from  January  1  to  April  11,  November  12  to  Deii-nilier  31 
Infiirmatinn  insufflcieni  to  oomput"  'laily  ilischarni'i. 


99 

44 

99 

4S 

!HI 

46 

(HI 

46 

99 

4H 

90 

44 

•JO 

43 

99 

42 

99 

42 

iH) 

41 

90 

42 

(H) 

41 

00 

40 

00 

4() 

09 

39 

90 

30 

99 

38 

<J0 

38 

<J9 

38 

(H) 

:tK 

99 

37 

90 

36 

«H) 

37 
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Monthly  DistHARciK  ok  Vallky  Rivkr  at  \ai.i.ky  Rivkr  for  1015. 
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MONTH. 


January 

February 

Marrh .  . 

April.. 

May 

Jun<- 

July 

AugUHt 

September 

October.  . 

NovenilMT 

DecenilKT 


The  Period 


DlSCHAHiiE   IN  SkcONIvKeKT. 


Kin-Off. 


Maxiiiiiiiii.!  Miiiiiniini.        Mcuii. 


Per 

.•^qujire 


t)'l 

"' 
101    ! 

11!) : 

:«  1 
■*•■<  i 

4»  I 
4t>  ! 


0'^ 

0' ! 

o< . 
:«(  I 
:n  ! 


0' 

(CI 


nine. 

UrainaKe 
.Vrca. 

(ll 

(I' 

j 

0' 

(I' 

w 

()■ 

.MC 

HOTS 

(1  0^7 

.■>;j 

0  05L' 

(1  ().".9 

r« 

{)074 

0083 

y() 

(1089 

0   103 

!t 

0  009 

0010 

21 

0  020 

0()22 

.•{^ 

0  039 

0  04.i 

■M 

O-OL'O 

0  022 

0' 

Deptli  ill   I 

iiieheH  ini  |Tc>tal  in  aere- 
feet. 


4,775 
3,2oO 
4,526 
5,550 
553 
1,250 
2,340 
1,190 


32 


oo:;2 


0-431 


.':).43.i 


NoTK.— Markr<l  ihii>('  i  otiiiuitcd. 


ocHHi:  m\\:\\. 

Tl...  (),.hr..  river  is  a  ...nall  tril.otary  of  lake  Dauphin.  It  ri..,.s  o„  tl.c  northeastern 
>I(.IH.  of  KulmR  numntain  and  flows  northeast  to  the  lake,  its  tnoiith  l-eine  inTn  •>0  R  17 
West  of  the  h.rst  n.eri,lian.  The  total  .IrainuRe  are,-,  of  the  river  is  a,.,.roxinurte'lv  •.•Tci 
.Millare  tn.les,  of  wh.eh  2M  .s,,,.are  miles  lies  above  the  nieterinp  station  a    Oehre  riC-er 


(HIlHi:  H!\  KK  AT  (KHHK  RIVKH. 

m.STOHY. 

This  station  was  estal.lishe.l  l.v  W.  (i.  Wor.len  on  ()etol«-r  I.S.  1.»12,  and  ha^  l„.en  in 
oix-ration  since  that  date.  mmiim 

I.OCATKlX    (IF    SKCTKIN. 

The  nieterinR  seetion  on  the  Oehre  river  is  located  on  the  downstream  side  of  tlu-  traffic 

en       ,        ^-.-^•'^•/"•"'K''-.  ,  ""'  I»'-  ■■■-  ■"••"•k.-.l  on  the  Rtmrd  rail  seven  fee,  from  the  sooth 
end  on  the  downstream  side. 

HKCOKDS    A\\II.AHI.K. 

Reconls  of  daily  K«UKe  heiRht  have  Leen  oi.tained  for  the  ,K.riod  (»et.,i,,.r  IS.  1!»12,  to 
the  14th  o  Noveml-er  1!)1,-,,  with  omission  during  the  winter  months.  Kstimate.s  of  d ailv 
discharRc  have  U'en  oi.tained  for  the  same  rK'ri(Ml  • 


I)RAl\A(iK    AUKA. 

The  drainage  area  of  the  Ochre  river  aln.x c  ( )(hre  river  is  2.50  square  miles. 


U  i 
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7  GEORGE  V,  A.  1917 


tiAi  <;k. 


A  iiiiu-l()ot  viTtical  staff  «-imiiiclloil  kuukc  is  fustciutl  to  a  tiiiil)CT  whicli  is  spiked  to  a 
piU-  (It  tin-  bridge  at  the  south  end  on  the  dowiistreani  side.  This  ({auj{c  is  n-fcrred  to  a 
IXTiiianeiit  M.H.S.  B.M.  located  alxHit  nine  feet  southeast  of  Kaiigc.  This  H.M  is  set  to 
an   .irliitrarv  datum. 


ClIANXKI 


The  chauuel  just  aijove  the  seetion  is  divid<Hi  l)y  a  pih'  l)ent  whicli  supports  the  bridRe 
tor  fifty  feet  above  and  three  hundred  feet  Ix-low  the  station  the  cliannel  is  straight.  Th.> 
iH-d  of  the  stream  is  of  .sand  and  gravel  with  a  ^-ejtrtahie  growth.  The  banks  are  low  and 
woo<ieil  :ind  liable  to  overflow  at  high  stages. 


1)1.S(  H\ IIGK    MK.\sr KK M  V. NTS. 

The  di.s(liarge  nieasurenients  are  taken  fn.iii  the  downstream  side  of  the  bridge  undei 
o|Mii  water  conditions.      During  the  winter  .<eason  they  are  injuie  from  the 
about  one  liuiidr(<<l  feet  <lownstrean»  from  the  bridge. 


ice  at  a  point 


.\(  <  I  i<.\«  Y. 

Between  gauge  heights  99  :>  and  101  3  the  curve  is  well  defin.Hl,  betw.-en  101  3  and  107  ;J 
the  curve  m  not  well  defined.  Under  ice  conditions  a  fairlv  well  define<l  curve  for  the  rang.' 
m  gauge  height  <«»-2  to  100-4  ha.s  lH>en  obtained. 


IJatf. 


1.)1S<  ll.\KOE    Mt;.\Sl  HK.\IE.STS   OF   0<  HUE    Ku  KK   .\T   ()(  HRE  UlVEK.    1<>1.'>. 


KiiKinecr. 


M.-tir 
X... 


Width. 


.\rea  of 
Section. 


Mean 
Vrlo<'ity. 


('■auge 
Height. 


I>i»rh«rm-. 


Keet. 


Sg.  ft.     iKt.  iM^r  sec  I      Feet. 


t<er.  ft. 


Mar.  11 

M.S._  Madden 

Mar.  27 

April  21 

1   F.  S.  .Smith 

April  21 

- 

April  21 

- 

May     t; 

May     li 

" 

May     t> 

•• 

May  2U 

t 

May  26 

- 

June  24 

i  C.  ().  .\Uen . 

Aug.    :; 

H.  H.  Pratt. 

Sept.     1 

, 

Oct.      .-> 

r.O.  Alien.' 

.\'<>\ .  :.'.") 

M.S.  Madden 

1,402 
1,462 

38  0 

13  4 

0-27 

101-74 

No  flow.' 
3-6 

1,186 

400 

48' 7 

1  22 

100-68  ' 

58-8 

1,186 

400 

48-2 

i:m 

100-67  1 

64-5 

1,186 

400 

48-2 

1-29 

100-66  1 

62-3 

1,186 

400 

33-7 

0-82 

10030 

27-6 

1,186 
1,186 

40  0 
4t)0 

33-7 
.33-7 

0-77 
0-79 

10030 
100-30  ! 

26  0 
26-6 

1,186 

39-4 

35-6 

1-06 

100-39  ' 

37-8 

1,186 

39-4 

35-6 

110 

ioo-:«>  i 

39.3 

2,018 

37-8 

38-S 

1-34 

100-41 

.52 -0 

1,496 

320 

US 

0-98 

99-92  ; 

14-3 

1,406 

27  0 

0-2 

0-67 

m-HT)  '■ 

4-2 

2,0  IS 

37  0 

47-0 

1    17 

100-75 

.V»-2 

1.462 

26  0 

33  0 

0  ■.'■>« 

KH)  40 

IS-(1' 

Ice  measurement. 


PHiXJHKSS    KKl'ORT   OF    THE    M.WITOBA    llYI)HO.\t ETHIC   SIHVKY 
SESSIONAL   PAPER   No.  25f 
Daily  Ckvuv.  Ui.u-.m  and  Disiharoe  of  0<  hkk  Kivek  at  ()<  hhk  Kivkh.  i.. 

lOraiiuice  una  iM)  xiuiin'  niilis  1 


t4l 


GauKi' 

IJif- 

Height. 

charK.- 

Koft 

S.-.-    It. 

Kll)  07 

>t\ 

1(K)  (Mi 

KNI  (J(l 

20 

1(K)  mi 

M 

IINI   III 

■is 

IWI   1:.' 

M> 

100  l-^l 

47 

100  4:i 

63 

100  «0 

*l 

100  !«* 

ll^ 

100  7f< 

iii.-> 

100  (Kt  , 

••4 

100  ."2  1 

73 

100   «5  1 

«.-> 

100  >>ll  ' 

K3 

IIKI  iMI  ! 

J^l 

100  W  \ 

H3 

100  :,.i  ' 

75 

100  ♦»   i 

l>4 

liH)  :f.-.  ! 

.-.3 

KXI  42 

1.1 

100  4:t 

li3 

100  67 

Mi 

IWI  47 

ti7 

100  W 

•  « 

100  43 

113 

100  ti7 

^11 

100  .Vi 

7h 

KXI  43 

ii3 

UNI  :(7 


l)..VMllll 


l!l 

100  3i 

•>■> 

IINI  30  : 

IS 

•'K)  :»)  1 

IS 

100  2.-.  1 

IS 

lOO  LV) 

W) 

100  1^1  i 

l.-lll 

llHi  7(1 

!!.". 

14!. 

IIKI  la 

.s."> 

I3.-I 

100  .>4 

7li 

114 

100  52 

73 

'Jo 

100  30 

71 

S3 

KNI  34 

52 

M 

100  40 

J9 

7.-. 

KNI  40 

•>9 

70 

100  41 

'W 

.17 

IINI    12 

til   i 

111 

1(N)  42 

111 

.'id 

100  43 

!>;< 

M 

100  43 

M 

.■i2 
."lO 

KNI  43 

li3 

'  tn)  ti2  1 

;j     i 

1   9U  61    I 

;t  i 

W*   .li*    • 

<f  1 

99  5(i  j 

w  r*?  I 

fH»  :>7  1 

KNI   I.s  I 
KMl   IS 
KNI   Hi 
KNI    1(1 
KNI  2.-1 


IH 
4« 
42 
42 
37 

3.') 

:tr> 

33 
33 
42 


KKI   14 

32 

KNI  .t.-i 

.)3 

ll«l  27 

4:! 

IW)     I.'! 

ti." 

lUO  27   , 

1.1 

KNI  1.7 

'I\ 

100  ti:. 

s'.l 

KNI  s.'v 

III 

101  ifi  ! 

Ii7 

l(«l  ys 

lO.-i 

KNI  7.-I 

102 

UK)   40 


llfhrii'iit    to  cntiipiil'    .l;til>    ui-<  li.'i 
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7  OEORQE  V,  A.  1917 
Monthly  Diwhahoe  of  0( hre  River  at  Ochre  River  for  the  Year  IJU5. 

(Drainanc  area  251)  Hguare  miles.] 


MONTH. 


Januarj' 

February 

March 

April. 

May. 

June. 

July.. 

August. . 

September. 

Octob«?r.  .  . 

November 

December. 


DlacHAKliK  IM  ME0O,Vt>-FEET. 


.Miixiiiiiini 


Mi 


2V) 
171 
llh 
190 
15 

ir.7 

l.>(i 


■2H 
•M 
15 

:< 

:t 

:« 


The  Year 


:'4ti 


Mrun. 


Ml 
'0 

70 

t« 

59 
0 

:i5 


Per 
square 
mile. 


01)00 
0000 
OOOH 

o:j>«) 

0-2S0 
II  J.W 
0-23tt 
0  024 
0- 140 
0-2HX 
UlOO 
OOlti 

0-  1  »!t 


KrN-<)KK. 


Depth  ill 

incheH  on 

DruiiiaKe 

.\n'a. 

O'(MK) 
O'INM) 
O'lHHI 

o-4:u 
o;i2;i 

0-2N1 
0-272 
0  02N 
0-  1.50 

o;«2 

0  179 
0018 

2-022 


ri>tal  ill  urre- 
(i-el. 


12.1 
J.tioO 

4.:ioo 

-•l,7-.0 

:<,Hoo 

30!» 
2,100 
4,400 
2,400 

240 


2ti,i):is 


\ 


I'TK.  —.Ml  marked  thus( 


iniateil. 


INDEX  TRIBUTARIES  OF  LAKE  WINNIPEG  FROM  THE  WEST. 

(iEXERAL. 

Tho  rivern  ..oiiuiik  undor  thi..  head  arc  the  Saakatcliewan,  Fairford  and  Dauphin 
though  they  are  included  in  that  part  known  for  administration  purposes  a.s  the  District 
west  of  lake  \\  mnipegosis. 

•  J''%t'^''^**!!?'"T-"  '^,  '■'^^  important  from  a  navigation,  reclamation  and  power  stand- 
point. 1  he  Fairford  is  also  important  and  to  some  extent  for  the  above  reaaons  Its  chief 
importance  IS  that  it  forms  the  only  outlet  of  lake  Manitoba  and  through  it  lake 
W  innip«'goKis,  lake  Dauphin,  Swan  lake  and  Red  Doer  lake  are  drained. 

.jASKATt  HEWAN   RIVER, 

•  .  Ju'\  !;;";>'katchewan  river  is  one  of  the  principal  tributaries  of  lake  Winnipeg-  it  flow- 
into  hat  lake  near  the  northern  en.l  and  drains  a  large  territory  to  the  west  of  the  lake 
Ihe  total  drainage  area  is  155,000  square  miles,  extending  from  the  summit  of  the  Uockv 
mountaias  eastward  to  lake  Winnipeg.  There  are  two  main  branches  of  the  river,  known 
as  tJlie  North  and  houth  Saskatchewan.  The  north  branch  heads  in  the  Rockies  southwest 
of  hdmonton  and  flows  generally  east  to  its  junction  with  the  south  branch  about  fiftv 
miios  ,^st  of  Pnnce  Albert.  TSe  tributaries  entering  the  rixer  from  the  north  are  small  a.s 
the  northern  hmit^of  the  basin  follows  the  river  itself  closely.    The  south  branch  is  fon^e,! 

uL  rV"  ""  "^  ^^^  ^"^  "'"*  ^'^  ^'"»  "'■«'^'  ''"d  below  the  junction  of  these  two  th.. 
Keel  Ueer  enters. 

In  the  province  of  Manitoba  the  country  adjacent  to  the  river  is  low  lying  and  swainnv 
a  corusidcrable  portion  of  the  level  being  liable  to  flooding  during  high  water.  Near  th.'. 
mouth  the  river  enlarges  into  two  lake-like  expanses  known  as  Cedar  lake  and  Cross  lake 
from  the  latter  lake  the  river  flows  into  lake  Winnipeg.  Cross  Lake  rapids.  Red  Rock  rapid.-^ 
and  (trand  rapids  occur  in  this  stretch  of  the  river. 

In  Manitoba  the  river  has  an  average  width  of  one  thousand  feet,  though  alK)ve  Grand 
rapids  a  mimmum  width  of  five  hundre,!  fe<.t  occurs.  The  river  bottom  above  Ctniar  lakr 
IS  com,H.sed  of  clay  and  gravel,  below  that  i)oint  limestone  ridges  occur  between  which  th.^ 
Ijotton.  !.-  cnverH  with  t>oulde-.  Va\n-Mv  timber  i.s  to  be  found  along  the  river  at  variou.- 
points,  but  generally  speaking,  as  the  lake  is  approached,  the  growth  becomes  stunted,  beinc 
for  the  most  part  .>M>(.ond  growth. 
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Above  Grand  rapids  the  river  is  navinable  at  certain  stages  and  steanu-rs  have  Imh-u 
o|)erating  as  far  upstream  as  lulmonton.  At  present  all  navigation  below  Pas  Is  confinf-d 
to  gasoline  launches  and  like  small  craft. 

Considerable  work  m  the  way  of  reconnaissance  and  detailed  surveys  for  varioas  jnir- 
poses  has  been  done  by  the  Dominion  Water  Power  Branch  in  this  part  of  the  river,  and  in 
order  to  further  the  work,  two  metering  stations  have  lieen  established  hy  the  Manitoba 
Hydrometnc  Survey,  one  at  Pas  and  the  other  at  the  head  of  Grand  rapids 


l.AKK  WIXXIPIX;  AT  WINNIPKG  HKACH. 

HISTORV. 

.\  Ruugc  WHS  set  (111  lake  Wiiiiii|H'K  at  WinniiK'g  Beach  on  Mav  I,  I<»1.{,  and  reconis 
of  daily  (juuRi"  rcailiuRs  liavc  been  kept  since  that  date. 

I.OCATIOX    OF    G.\UCiK. 

.\  nine-foot  vertical  staff  Raugo  is  secured  to  the  iiuier  side  of  tiie  C.P.R  pier  Tlic 
gauge  IS  referretl  to  a  B.M.  of  tho  Cana.liau  Geodetic  Survev  set  in  the  concrete  ha.se  at  the 
southeast  comer  of  the  C.P.K.  water  tank  at  the  \Vinni|)eg  Beach  station. 

KECOHDS    AVAILABLE. 

Records  of  daily  gauge  readings  are  available  from  .Mav  1  to  OctoU-r  :U  and  at 
mtervals  dunng  November  and  Decemlx'r  of  1913,  at  intervals  during  January  Februarv 
and  Mt..-h,  and  continuous  from  April  2  to  December  31  in  1914,  and  continuous 
throughout  the  year  of  191.5. 


l.AKK  .MANITOBA  AT  DKLTA. 


HISTORY. 

A  gauge  was  installed  on  lake  Manitoba  at  Delta  on  Julv  9,  1914,  bv  CO    \llen   and 
observations  as  to  lake  level  have  been  made  practically  continuously  since  that  time. 


LOCATION-    OK   (JAUliE. 

Delta  is  a  small  station  on  the  C.N.  Ry.  located  at  the  southcrlv  end  of  lake  Manitoba 
Ihe  gauge  mstalltMl  at  this  point  is  a  six-foot  staff  gauge  secured  to  the  piling  of  the 
breakwater,  a  short  distance  .south  of  the  bridge  across  the  canal. 


RECORDS   AVAIL.\BI.E. 


During  the  year  1914  daily  gauge  readings  are  available  from  June  12  to  the  14th  of 
November,  and  from  the  7th  of  Decemln-r  to  the  en<l  of  the  year.      In  191.5  the  full  year 


records  are  available. 
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SASKATCHKWAN  RIVKR  AT  PAS. 


HISTORY. 

Tho  .stntioii  oM  tlm  Siuskiitcliewun  riv.-r  at  Ptw  wius  first  <•stal.li.shcd  l.v  W.  (1.  Wordfu 
.m  Ofiobor  21,  1.12.  On  May  27. 1913,  a  n.-w  section  at  Pas  was  cstahlish.nl  l.v  K,  Ha-.kson 
:iM<l  tilts  stalinn  lias  Ikh-ii  hi  ()|HTation  .since  that  date. 

!.()(  ATIOX    OK   SElTIO.N. 

'I'hc  hist  .section  was  located  alxmt  oncKjuarter  of  a  mile  lielow  the  site  of  the  Hd.lsons 
Bay  I  ailway  bridge  at  Pa.s.     On  May  27.  1913,  this  .s..rtion  was  moved  upstream  to  the 

oTh  rV.fT^^  "•";  "'r'""-^'  ''"^•^"-  '^''"  ^P-  '•"  '"••"'-'  ""  »'"•  »-ndr»il  near  tile 
south  end  of  the  hridRc  on  the  downstream  side,  and  is  vertieallv  al...ve  the  river  fn. .  of  the 
M.iith  abiitmcnl.     It  is  painte.!  white  and  marked  "O+OO  I.P."  ' 


i  tl 


REC'OKDs  .\VAI1..\BI,E. 

Ceroids  ol-  daily  gauRe  height  were  kept  at  various  intervals  from  tli  earlv  pan  oi  l!.12 
..  the  end  of  191;,.    Irom  Ortoln-r  21,  1912,  to  the  end  of  191o  tli.-  gang.-  heights  are  rather 
niore  continuous,     kstmiates  of  daily  discharge  hav  been  comput.-;  for  th.-  ,tri..ds  ,•o^  chkI 
hy  daily  gauge  heights  from  April  13,  1913.  to  the  end  of  191.1. 

OK.MN.MiK    AKE.\. 

The  drainage  area  tributary  to  the  Saskat.  hewaii  above  l'a.s  emprise.,  ihc  gr.ater 
portion  of  Western  (  ai.ada  lying  betwe,-.,  paralhls  49  aiul  h\  north  latitude  aii.l  between 
the  Hocky  mountains  and  lake  Winnipeg.     The  total  area  is  149..1«)0  .s<,uare  mil.-. 

(iAltiK. 

A  twenty-foot  ^■e|•tical  staff  gauge  lia«  \m-u  fastened  to  the  down.stirani  side  of  tlu-  fir>t 
cr  from  the  .south  bank  and  10  fc.t  above  the  n.eteri.^  .section.     The  gang.,  is  refernHl  U. 

IIIAWKt.. 

The  river  i.s  divided  by  the  bridge  j.iers  into  six  channels  at  low  water  aiul ,  iWii  ,  l.amieK 
a.  ugh  water,  tor  1.3()t.  fc.t  alnive  a.id  2.700  f...  In-low  the  section  the  chaniH  is  sUaigh 
Ihe  btHl  of  the  nyer  is  coven-d  with  gravel  and  small  boulders,  but  at  the  section  the  .stn^m 
bo  torn  IS  somewhat  shifting^  The  right  bank  is  high  and  not  liable  to  overflow,  the  h-ft 
lank  is  low  ami  habl,.  to  overflow  at  high  .stages.  At  extreme  high  water  there  i.  a  Mnall 
•  lischarge  through  an  ovrflow  ehanifl  aln.ut  rm  yards  .south  of  the  bridge. 

DI.SIIIAHIIK    -MKASl  UK.\IE.\TS. 

^Inc '{|'.v"Tilr[*'."i  ""•"■:"'''"""'^  «7'  •''I'''"  f".""  "  '"oat  on  the  first  section  established, 
bridite  '""■""■tnings  have  Urn  taken  from  the  downsliram  si.l,.  of  the  ll.H.  Ry. 

A((  I  HAIV. 

v>->  -t. ''■'"*" vo';  -'"'";  ^"''  ""■  '""'""  '"  "■""  ''•■""^••'  'x't^"-"  K^UKC-  heights  !S|,s  .-,  and 
S22  ,    b,.tw,rn  S22<  and  ,S2.S0  tli,-  di.scharge  curve  .-xhibits  nil  the  chaLteristics  which  ir' 

i\'!r  a  "th'e X?"'  "^"  "•'"■"•  '"  H'",!  ""■  '""•'""■'^"  ^•"'  ♦'"'  """"■  «""K-  h«8ht  varies  a,-«,rd- 
ng  as  the  rn.T  is  on  a  rising  or  a  falling  stage,  .\bove  gauge  height  627  0  and  below  MSA 
I  lie  discharge  curve  is  fairly  well  defiiie.1. 
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DlSHIAKOK    MkasI  KEMKNTW   l.K   SasKAH  HEWAN    KlVKII    VI     I'as,    KU,'). 


Oati- 


Ijiuitifcr.  NlrUT  i  Width.  JAriu  of 

I    -N'l).    I  jScctiuii 


Mi-au    ■  Uuiiif.;     I)i«harg..  Hciiiarks. 


Id.. 
Feb. 
Feb. 
Mur. 
Mur. 
.\pril 
April  .. 
.\pril30 
.luiit'  4 
June  !:> 
June  15 
.liinr  :<() 
.liilv 
.lul.\ 
■Inly 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July  .„ 
July  27 
July  28 
July  2tt 
July  ;ti 
Aug.  2 
Aug.  3 
Aug.  9 
Aug.  lU 
Aug.  II 
Aug.  12 
Aug.  13 
Aug.  14 
Aug.  16 
Aug.  17 
Aug.  18. 
Aug.  I» 

Aug. 
Aug. 

Aug. 

Aug. 

.So|)f. 

Sept.    2 

Sept.    :j 

Sopl.    4 

Sept.    X 

Sept.  lU 

Sept.  II 

.Sept 

Sepl 

S«'pl 

Sept 

Sept 

Si'pt 


Sec.-ft. 
4,467 

4.i»«0 

.".,220 

.".,I4S 

.">,  1 14 

.■>,174 

•  MHH) 

32,3  Iti 

29,146 

3li,s73 

41,690 

4\r.'i3 

.■>N,42ti 

titl,(i2ll 

77,k;J6 

M,222 

H3,4U6 

80,427 

79,.Vi<J 

.M,.513 

79,3.'>0 

H;<,040 

h;i,43,-i 

N3,60,") 
H.3,-.6,"> 

h;j,8j4 

87,669 
88,1,57 
91,269 
93,396 
94,647 
98,.562 
97,710 
97,997 
101,694 
99,74.5 
98,536 
1U»J,.551 
99,885 
94,347 
93.269 
92,315 
92.3(Kt 
91,970 
S4,;«Ki 
81,1114 
76,761 
7.5,017 
77. .5.57 
77.486 
78.945 
73,366 
71,K55     I 
70,518     i 
70,0.55     I 
'■.H.344      ' 
i>«i.641      i 
6.5,417 
64,11.56     1 
,59.HN9 
.57.435 
•57.19>.      ; 
5 1, .309     ' 


Ice  lueaHurt-iiieiit. 
WinttT  stTtioii. 


Regular  scrtion. 


Notk:— Add  S(H)IN)  to  (iiiuge  heights  to  hriug  to  stulioii  dutuni 
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Daily  (iAvr.r.  Height  and  Uischarok  or  Saskatchewan  River  at  I'ah.  eor  1915 

[nr«in««»  tnm  UB.aoo  iqiMw  milw.l 


16 
17 
18 
IS 
30 


16  l.i 
l«  OS 
16  U.') 
lU  OA 
IB  0.'> 


21 

Iti  Uti 

Xi 

Hi  or, 

23 

16  0.'. 

34 

10  .-..•, 

•M 

16   .v. 

36 

l(i   U.'. 

27 

Iti  till 

28 

15  4". 

2» 

15  4.-. 

30 

15  47 

31     1 

15  47 

45.141 
4B.e«ll 
47,461) 
47.73(1 
48.2211 


Iti  Ills 

5,.K)4 

Hi  III 

5.72(1 

24  7S 

Hi  650 

5.:fltl 

Hi    15 

.5.7)>5 

2t   .-,5 

45  4:15 

5.:t(M 

Iti  45 

5.7W 

2:i  05 

12  .'(H5 

Iti  07 
16  (15 

5.21)1 
5  2(15 

l(i    15 
l(i  45 

5.7S5 
5.7S5 

2:i  4.^ 

2.1  :)5 

.■m.7(io 

:«J.2I5 

:    16  05   1 

5.2ti5 

Mi  :a> 

5.s.*»(l   ' 

2:i  03 

.17  7:iO 

Hi  M 

."■,K."l(l 

22  '»5 

17  '''(5 

j  'Ki  (W 

5.2;«i 

Hi  ,"i() 

5.,S.5(P 

22  N5 

.l(i,475 

Hi  .-,5 

5.015 

21    '1] 

:i2.2>«i 

5.915 

21    75 

.■11,5.1)0 

Mi   lid 

5.!tK0   1 

. 

10.174 

25  .(5 

40.025 

20,01(1 

25  45 

.iO,47& 

23,0(10 

25  65 

51,500 

2.'>.3I(I 

W  (III 

■vt.sai 

25.515 

2(1    15 

.Vl,:i9<l 

2(1  .'lO 
20  lUI 
20  65 

20  75 

21  S5 
21    Ml 


» 
10 

11 

12 
13 
14 
IS 

16 
17 
18 
19 
20 

21 
22 
23 
24 

25 

26 
27 
28 
2> 
30 
31 


July 


\llKll-l. 


2ti  I.;. 

26  Kti 

27  17 

27  tKi 

I    2K   01 

28  4K 

28  0) 

!  29':iu 

:  29  71 

:  29  «.j 

I  30  15 
I  30  31 
<  30  41 
i  30  45 

•  :»  4-1 

30  ,v; 
30  ti;i 

30  54 
;   30  55 

I  30  5N 

30  5!i 
30  61. 

30  7(1 
:tO  711 
:ill  92 

:I0  Wl 

31  14 
31  27 
31  4.1 
31  Stl 
31  6K 


J7,UUI 

tiO.lMi 
62,6S0 
65.274 

tl»,(W2 
71  024 
73,44(1 
7(i,2!t2 
77,M12 

79„ViA 
80,<>(ill 
81.1412 
l!l,ll,«l 
S2.2.> 


31    7t. 

31  .S^ 
.11    «« 

32  01 
.12  05 

.12  (17 
32  07 
32  (I* 
32   I  Hi 

32   l:i 

32  II 
32  II 
32  (K.l 
32  I8i 
31   '.111 


'.t5.36<l| 
Ml>.ii:itli 
'.IN.tKM 

'is.ti7t. 

'.I1t.22(f! 


^•ptcnibtT 
:«i  25  I  SI.JST 

3(1  Id  71t.Mi3 

«l  15  7U..5.55 

3(1  (i;i  7>^.(i3h 

20  90  77.1170 


:    111.  I!I2|  211  M 

»9.t!l2i  29  72 

ll0.li2S|  211  til 

'19,761.  29    ('.' 

1110.13;  29  35 

KIO.OIV  29  23 

l(HI.(Mti  2S  lis 

99.76-1  2.S  75 

'.I9,35(,!  2«  51 

■  98,0041  2>i  31 


82,592 

31 

87 

82..5A2 

31 

88 

82,676 

31 

87 

82,760 

31 

H4 

8;),012 

31 

75 

86,804 
96,B3(i 
96.804 
96,408 
95,2:<(l 


83,(IWti  31  '*  I    94,32^ 

83,09(i  31  64  ;    83,824 

84,040  31  ,53  »2,46( 

M,832  I  31  19  91,88-1 

Hti,(KIS   i  .31  2H  KO.flOK 


1  77,013 
I  76,364 

75„5>1I 
'74,711 

73,7hi 

72,!Mt( 

7 1 ,2s.s 
69,775 
68,224 
6«i,953 


M),ti6*i 
88,148 
88,502 
91,288 
e2.)<l2 
84,328 


31  10 

30  99 

,«l  Ml 

:I0  66 

iW  ,50 


'<7,740 
Mi,6<i6 
'si,460 
8:1,696 
N2,;t40 


30  30  I    80,720 


29  05  65,335 
27-80  63,840 
27  S9  62,622 
27  36  i61,28» 
27  13   !  ,59,9.54 


26  gx 
26  66 
26  41 
26  13 
25  90 

25  ,56 
25  45 
25  15 
24  9S 
24   Ki 


58,516 
57,262 
SS,846 
M,27h 
52,980 

51,086 

S0.475 
4ft,825 
47,730  i 
47,082   ! 


!    2(1,  I30 

26 

18 

.54,558 

!    2tl.5,-iO 

26 

20 

54.670 

211,7(1(1 

26 

27 

.55,062 

27,1  Ml 

26 

47 

56.182 

32.01(1   ' 

26 

:ai 

W.M»I 

32  0.56  i 

b«r. 

l>ecember. 

23,515 
25.064 
24,740 
24,260 
23,820 

'Hi  so  > 
'16  35  , 
'16  30  1 
IB   15  ' 

16  10  ; 

23„540 
23,0«H)   ' 

16  00  I 
15  98  ! 

22,432 
22,315 
22,510 

22,705 
23.100 
23,300 
23,700 


—    ~       jj    '^         ,    wij    <jw    I     ov.f^u i 

von  — Gaut*  8*ijhU  mmrked  thiw  (■)  tiit«rpoUMd, 

slt'^m^i^S^.^  •"/«*"  '"•'^  November  18  to  D«>emtx,r  31 
.?5  SI?"5^*  mforiMUon  to  compute  daily  diwhami 
Add  800  00  to  (.u«e  beichu  to  bSn«  VomS^^^ 


16  01 
16  05 
16  05 

16  25 
16  ,55 
Hi  25 
16  25 
16  17 

15  96 

16  25 
16  50 
16  65 
16  se 

16  ,57 
16  46 
16  46 
Hi  43 
1(>  42 

16  ,36 
IC  25 
in  26 
16-26 
16  27 
16  27 


I-HOORKSS   RKHmr  Of    THK   ilASlTOBA    HYIfHO%tKTHlr  SIRVKY 
SI88IONAL   PAPCR   No.  2W 

Monthly  Uih<  hahue  ok  Saskak  hkwan   Uivek  at  I'm,  ton  Skasov  KM. 

lUruinitgff  »fe«  1 4!t..'H)0  gquare  mile*.) 
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Month. 


Dim'BAiiiE  i.s  .SF.cnNivFBrr. 


Maxiiniim. 


Februuij 

March    . 

April. . 

May. 

June 

July 

August 

SepteniUr 

October 

November. 

IJecenibrr. 


I'ho  Year 


5,33(1 

5,«8() 

4»,U2.j 

32.05H 

M.AM) 

100.317 
.S0,.i.3O 
4.'i,(124 


I(K),317 


N'^TK. --Marked  thus  ('i  esliinatt-il 


4,74."i 
.J,L'13 
5,980 
17,9.30 
35,060 
57,091 
80,720 
47,082 
26,105 


4,745 


Miiiiiii'iiii.l      Mfuii. 


24 
2.j| 
44, 
79, 
94. 
05, 
.34, 
'21, 
17 


,.'ioo 

.lli3 

.r>rM 

IHi9 
904 
185 
,697 
,329 
,141 
.000 
000 


.32..119 


Per 

Miuarc 
mill- 


0  0,30 

oo;m 

0  037 
0164 
0168 
0-300 
0'530 
0633 
0-437 
0228 
0140 
0047 


0  229 


RiN-Orr. 


Depth  in 

inches  on 

Drainam- 

.^rca. 


1'otal  in  acre- 
f«-t. 


o  0:i5 

O033 

0-043  I 

0183 

0194 

0-335 

0-6U 

0-730 

0-487 

0-263 

0156 

0-054 


3. 124 


270,700 

280,700 

:<4 1,000 

1,402,800 

1,537,.'500 

2,072,000 

4,868,900 

5,822.700 

3,887,400 

2,099,200 

1.249,500 

430,400 


24,935,400 


SA.XKATCHKWAN  HI\  KK  AT  THK  HKAI)  OF  (;HAXD  KAI'IDS. 

HISTORY. 

This  .tMtion  wa-s  establishwl  by  E.B.  Patters,,,,  „„  .F„lv  .31,  1912,  and  has  boon  h> 
(•ontini,oiis  ..[M-ration  .sin,-.,  that  (hitc. 

I.O<AT,0.\  (IK  SfJCTION. 

U-.  ,2"«in'r.'*vlV""  T  '!';■  \^"'"'  ^"•^'^"I'-l'^'^^a"  "^■••>-  ='t  the  h.-a.l  of  (Jrand  Rapids  is 
.M-u,ed  h40  feet  Wow  the  H,,,!^,,,'.  Hay  Compa„ys  wharf,  ..ituati-.!  at  the  upper  end  of 

of    he  left  bank      It  ,.s  r.-fereneed  to  the  end  of  a  travers,-  li,,.-  n.nninK  fn.m  the  Hudson'. 
Hay  (  ompany  tran,way. 

IIK,<II(,>S    AVA,I.ABI.K. 

'"'/■"".:";•''•  '■'■f'-:'^  "'■"''"'.^-  «'"'«*■  I'^-'Kl't  .'.xteud  ove,- the  peritxl,  August  ;J,  1912,  to 

mlV  .''.  \,'  u"!'*  "."■ "'"'"  "■"^■'' •''''^"-  f"^°"'  ^'ovember  7,  1913,  to .Septen,lK-r  o 
1014  and  tro,n  March  2  to  Demnln-r  .{1,  191.5,  a  record  of  continuous  gauge  heights  h.,. 
iM-en  taken.  Kstnnates  of  .ia.Iy  discharge  have  been  prepared  for  the  foUowing  periiis- 
August  1  toNovemU.r«),  1912,  .May  19,o\oven,ber  11.  1913,  Apnl23toSeptemb^"^  4 
u  d  f^,„  March  2  to  December  M,  191.V  Difficulty  1,,..  been  experience,  1  in  s,.curing  gaug. 
he,ght  r,-,-ords  ihinng  th,'  wint,'r  ,i„)nths. 

dhaixa<;k  akka. 

The  drainage  area  of  the  Saskatchewan  river  above  the  head  of  Grand  Rapids  is  lo,i  100 
>quare  miles. 

OAt"(iK. 

,„  .  ■^■K^t-*^'  ''*''^'*'"'  ''""^  *''*"'^  '"*^  ^*°  P^'^'^  "^  **>«  ''"'1  Of  the  section  and  fastened 
to  a  cnb  wh.ch  acts  as  a  retaining  waU  for  the  bank.    Prior  to  this  gauge  being  pLcSoS 

ro"h^'Se'2M^'  "'  H"'  ""'*"''  y  ?••  *^"»  '^  f-»  ^^'^^  Section  :S  i" 
10  tnie  gauge  that  the  records  given  are  referretl. 


36f-lli 


hKPARTMKNT  OF   THK  ISTKHIOH 


7  OIORQI  V,  A,  H17 


I  HA.NNH,. 


►".»..  ....v....  „,„.  ..n..!':::;',:;:ir;;;M;''l.r::?ii,r'  '"^'^  •"■""»""•"  -"''■  -^ 


I>ls.  llAHiiK    .MKASI  HKMK.NTK. 


DwcK 
ion  Iv 
tritiriKiilHtioii 


vofn  !<tuti<,iis  Ix'iriK  <l<«f.'rniiri.tl   hy  st.Hia  „r 


M  ri  KACY. 


i»i.M^wSr7'S',;'.i';»f '1',:;:" ;'";;"'',  "rr  "■-  ™™"- '"""  ■■'  «•"«• 


Dlm:HARGK   MkaM  IIKMKNT..  OF  SahKAT.  HEWAN    K 


IV-EH  AT  (iRAND  RaP1D>,    lltl"). 


KnginiTf 


'    M    .  '  '  '  1 


Area  of         Mean  Gauge        ^ 

Section,   i   Wloejty.   [  Height.   |   Discharge. 


M«r-    4        I  K.  n.  I',i.t..r«„, 

tj 
S»P«-  IN        ,   W  ,  1.    W,  I.I 


If  tnpnMiiii'Mii'ii 


I'cet. 


I.IWi 

!tTll 

l.ltNi 

it'll 

1.190 

97« 

I.IMU 

1,068 

l.!M() 

l.t)5H 

Sq  ft.     [Fl.  per  tet.      Feet 


lll.tUI.') 
M),7IL> 
lt)..i7.-) 
17.26h 
l."..-)4tl 


Sec.  ft. 


U-Mi 

S509 

e,9B9< 

OtJft 

8512 

a,083' 

0-73 

H504 

T./ac 

4-42 

8909 

70,887 

:^  ■  an 

MS  07 

54,3«7 
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SKStlONAL   PAMR   No.  iM 

f)*ny  (;A,..r   IIk,..,,.    .>..  l.,.„.„.„    ..,  ...ska.vhkwav  Kmkh   u   .„uv,.  |(...,o, 

Illffti'ii'iP-  :irfii  I.Vi.Hni  ..|ii,irp  iiiilrn.l 


o>v. 


M 

» 

10 

II 
li 

IJ 

14 

1.1 
l«> 

17 
18 
10 
M 


.'4 


27 

2» 
W 
M 


fiknuy. 


Marek. 


\p'il. 


May. 


f  .'lUM 


l>la- 
eliarg*.  j 


U«uf« 
lUicbt 

l-Wf 


Uw-     I  (;tiuie  I     l>u. 
chart*.    Ilpiabi    cLt^u 


■  J.-, 

j  (Ml 
S   12 

^  m  . 

5  (HI   j 
I   M 
4  7» 

4  1(2 

4  41 
4  Jll 
4    17  I 

.1  H.1 

:i  7H 

.1  77 

.1  M 

,1  7.1 

.1   SU 

t  w 

i  »J 

.>   NO 

J  7)) 
:i  67 

^<  HI 

;i  41 
.1  :).■) 

.1   .HI 


7.11M1 
7.(11111 
7li.'| 

'.  '«»i 

">.>«)» 
ii.ltMl 

I 
.i,!l3t>   , 
.I.OOU 
I     V470 

I  .i.aiio 

.'..I. VI 

.>.l«K) 
.■1,»7U 
J.I.'MI 
5,IHIU 
.'i2IJII  , 

'..2411 
>.22(l 
.">.3U0 

.^.;Mti 

S,3tM) 

5,420  i 
5,4611 

.'■..tllii 
."■..MO 
.-...imi 
.'>,it2<l 


'  'itUfft- 
M.ifhl 


.(  J.l 

I  1\ 

I  til 

1  ■  I 

.1  71 

I  7.'. 

.1  .M 

1  77 

:i  Ni 

.1  7s 
.1  SJ 
.1  S7 
.1  !KI 
4  IW) 

t  17 

«  Ml 

4  .1.-. 

4  :".) 

4  .IJ 

4  .to 

4  M 

4  70   , 

4  IH 

.".  i:t 

.".  24 

.'i  40 

.■>  l<» 

j  7(1 

.1  7:1 


rt:  .r,r. 

■■v-,.  fi 
■'MKI 
.■>MHI 
•MIS 
•..»72 
.j.ll.K. 

ii.lllNI 

I'.  1 2D 
'j.l»2 

"•■•""   i 
li.'HW 
>'.»HJ 
7  2411 


■I  1  Ml 
•M.22 
10.174 

lO.tiMI 
11.774 
I2,7m 
14.152 
15.402 

ie,276 
I7.4(i0 
Jd.lHij 
20, 1  (to 
-1I,4.V1 


(  tHUKf. 

Hricht 


.•>  so 
.■>  ^11 

.'i  'HI 
.1  11.) 
j    >*) 

5  li.1 
.-.  .54 
.1  M 

r,  «2 

.^  .t;i 

"■  4.j 

5  411 

.">  4«   , 

.-.  17  I 

.-.  4.'. 

.'j  45 
.'.  41 
.»  21 
5  34 
5  .to   ! 

.  ;)2 
i  10 


5  ai, 
a  so  I 


Oiic 
fhnrgi". 

»<w  It 
lU.iui 
l9,Mi4 
20,(1,50 
21.72X 
.'l,!»24 

22.022 
22.0  IN 
22.1211 
22. 1 1 1 
21,140 

10.474 

lN.Mi2 
I  S.21»N 

1!».:17B 
IV4m 

I7.i>;i0 
IN,  I. VI 
I7,U04 
I7,tt71( 
17,NaO  , 

i7,n;io 

'7, .1:14 

"i72 

I  ..UIH 

lii.72U 

IH.MiN 
1(1.72)1 
l(i,.>72 
17,0(10 
17.411, 
IN.2II0   : 


Juaa. 


ijmutf 

1      !>■•- 

Hrl,hi 

1  rbafga 

F~t 

Hm  ft 

.  I.t 

I7,IM2 

■'.  47 

17,»7!» 

.5  .V» 

iH.aou 

.'i   .VI 

IMU4 

,".    NN 

21.024 

.".    N.1 

2I,4J4 

■|   NO 

21, MO 

.••   7B 

20.028 

■■S  71) 

21,042 

.•.  N2 

2l.;u« 

-.  .S7- 

21,tt30 

11  00  • 

23.100 

•1  0)1 

2:1,830 

'I  10 

24,300 

«  211 

25,500 

1.   17 

2.5.140 

'.  20  , 

25,50(1 

<i  la  I 

24,(MiO 

«    IN    1 

25,2(i(l 

0    li   1 

24,U)|ii 

li  30 
'i  17 
li  ."k. 

H  57 

•I  *» 

)17N  I 

II  Kl  I 

•i  01  i 

li  00  I 

II  la 


20,70(1 
2N.740 
2«,830 
30.122 

ai,4aii 

23,188 
33,818 
35,08A 
3«.2A4 
38.29lt 


July. 


1 

7  30 

2 

7  25 

.1 

7  2(1 

t 

7  .11 

7  :iii 

1.1 
u 


ll, 
17 
IS 
I' I 
M 


-7 
J» 
20 
10 
il 


7  42 
7  40 
7  5,1 
7  6\ 
7  «5 

7  SO 
7  01 
s  oa 
7  «<) 
N  02 


>  32 
'  40 
I  61 

67 
72 
ti« 
70 


s  01 
s  05 
N  98 
»  01 
0  10 
80S 


30.330 
40,050 
40,634 
40,026 
4l,65fi 

42,532 
43,5.>4 
44,03N 

45,;lO(i  j 
45,N1I0  ; 

4N.(IN(I 
40  tittti 
.51.438   . 
M).SM 
.51,202   I 


.52,(iO«i 
l'.l     .53.774 


55.072 
56,840 
50,80« 

liO,7S2 
61.512 
60,028 
61.220 
02,634 

64,286 

64,870   : 

65,454 

65.746 

87,060 

M,330 


Aucunt. 


S*rpn...,(H.r. 


0  07 

0  (M) 

9  HI 

•I  (1.5 

'J  -M 

'I   27 


I  60,022 
66,014 
«7,0U0 
IKi,;i.')(l 
«.S,Hlill 


IKI,.542 
I  :10   '.  GO.'.INO 

I    ta   I  70. 1  IS 


0  ;i» 
0  12 


'I  47 
'.I  .53 


0  til 

0  ,52 


71,1  IS 
, 71,7a2 

I 

72.11)2 
7a.33s 
74.06N 
71..5(tti 
7a.  1(1.' 


!l  .50  I  72.!I0<I 

0  5,5  I  73,630 

0  63  I74.7OK 

0  76  '  7().litHi 

M  70  77,131 

0  M      77.SIV4 
0  NO     7N,».54    , 
0  0.5     7»,470 

111  (III  .  m>.aoL' 

0  03   J70.17N 


0  NO 
0  »j 
10  03 

8  08 

9  88 
9  76 


77,28)1 
79,470 
>t0.638 
79,908 
78,fi»« 
76,606 


'I  XI  |72,2NO 

0  !•!  I  7N.8Wi 

'I  'HI  i  NO.O.VJ 

ill   IKl  N(1,J))«I 

Ml  111   IN0.7N4 


II  Ms 
III  (12 
1(1  IKl 
III  13 
III    15 

111    10 
Ml   21    I 

■'  51  i 

'I  71 

'.I  70 

'I  li.5 

0  liO 

!i  (i:i 

0  o-s 

!l  .5.5 

!l  17 

'.I  12 

11  2.1 

'.I  1(1 

!l  15 
•■I  10 
0  u 
0  00 
8  07 


70,!ios 
i  .S(I,4!I2 
isi.ji  I 

I  N2,01IN 

j  sj.aiid  ' 

|s2.07l 

I  n;i,2i>ii  ■ 

j  7N  .tll;; 
7l>..5.Vl 
[711,4(11 

7.5.sjn 
75.0110 
7.5.(174 
74,7''s 

74,111  ,.s 

7a,r..Ki 

72.4(12 

71.732 

!  (Ul  2.51> 

68.374 

B7.70O 
67,060 
67.644 
6(1.014 
66,622 


N  ON 
s  0,5 
N  NO 
s  NO 
N   77 

s  51 
■•  4(1 
H  4(1 
•I  28 
II  23   ' 

N  -20 
»  1)0 

7  !)fl  ; 

7  N2 


7  iKl 
7-71 

7  4.5 
7  17 
6  06 

*1  K( 
6  03 

6  07 
6  84 
li  88 
6  70 
b  71 
6-63 


r ■  -----  -.,„-  f  WOO     : 

"«  eondiuoo.  from  January  1  lo  April  28  and  NovemSTiinS^  I 


ll,5.K)N 
lll,7N0 
11.1,004 
il2,(iN0 
'12,242  i 

.58,44)1  ■ 
57,722  i 
>(i.840  ' 
>.5,()HH  1 
54,3.58 

.  ..'12(1 
.52,314 
.5)).»5l 
48,372 
«',642  ^ 

411.012 
45.744 
44,7(18 
45,160 
16.766  i 

42.070 
1S.N82 
.(.1.816 

.it..2.'»J 
35,378 

35,062 
:i4.064 
34,648 
33.344    ; 
33,166  i 
30,888  i 


-N'dveniber. 

(i  61  I    ^I0.7(H1 

(1  60  I    :i(l,.VH) 

'i  47  2,s,74. 

II  30  27,7N(I 

(i  3.5  27,m> 


liec^niher. 


•1  36 
6  33 
li  26 
6  08 
5  Oj  I 


■  iO 
t>  30 
6  (U 
5  02 
.5  30 

5  57 

6  (15 
6  34 

f.  4B 

i>  81 

6  88   ^ 
5  o5 
5  63 
.5  NO 
0  0.5 


27.420 
27,060 
26,220 
24,060 
22,610 


li  14  ' 
'  6  01  I 
6  38  I 
6  41  I 
li  43   , 

.  79   ' 
5  63   t 

4  07   i 

.5  00  I 

5  6;i 


■'  00  I     .'1.431 

li   10  .'0,258 

5  5(1  1 0,080  I 

5  72  l,S,690 

■'>  '1.5  ls,20s 


17.534 
17,608 
17,312 
17.016 
l(i.72i 

16.64I, 
I6.40N 
16.424 
10.386 
16.202  I 

16,054 

15,080 
15..'i32 
!.5,7Sg 
1.5,610 


leceinher  31 


5  71 
5  32 
5  35 
5  22 
11  a% 

.5  711 
.5  77 
o  83 

5  90 

6  10 

.5  8,5 
6  03 
«  (5 
»  13 
6  23 

6  15 
6  38 
6  36 
6  27 

6    SS    : 

6  53  I 
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I'KPAHTMKST  OF   THK   ISTKHIOR 


7  OIORQI  V,  A.  1t17 
MoNTHLT  l),H.HAH..K  or  Habhatch.wan  H,v«n  AT  Grand  IUi-.dh  roH   mr,. 
I  Draiaact  MM  154,100  tqtMni  BilMLj 


MoMH. 


Jiuiunry 

h>bni«r\ 

Marrh 

April 

.\{«y 

Juno   . 

July 

Aucuit 

.Septi-mlKT 

<  >ctob«>r . 

Ntivi'iiiber 

IVrt-nilxr 


111.'  \rtir 


Ul«CN4MiiK  IV  S|:,(.M>.KKi:r. 


Muxiiiiuiii.l  Miiiiiiiii 


sa.a«6 


NoTB— Marked    thui(>)    ettimated. 


Mf 


! . 

.... 

U,ao<i 

'.'..OW) 

"i.OSO 

S,(i5(i 

2U,I54 

.'i.tttKI 

lll,(M| 

:.'.',4H 

Hi,:.:;; 

i\ai:i 

^iH.illH 

IT.tihJ 

jr.,B2i 

HT.IXKI 

:f9,:j-.'o 

.VI.JWi 

H0.ti;j.s 

ii«t.;j.«) 

74,10:.' 

>>M,-.'tltl 

•  "•i.tiL'J 

7.".,«01 

^i.■.,:^0^ 

:Ht.tWN 

•»7,5«H 

:«i,7(N> 

l.'l.lilll 

20,490 
'S,000 

J!l.  I(CJ 


*qi.ara 
mUa. 


1)020 
n  032 
il-03h 
II' 00.') 
•I- 122 
U1(I6 
0-344 
0-47H 
0-487 
0  .107 
0  la.) 
0  052 


"INS 


RvN-Off. 


Dn>th  In 

inoM*  00 

Dniiume 

Ana. 


Total  in  i 
f«M. 


I)  ■  o.a 
oo;«  I 

0044   I 

ou7:i 

0141 
0184 
0-307 
OMl 
0-&4.'< 
0-354 
0-14S 
II  (MMl  I 

2  .'.1)1    I 


-'7li,70O 

-•77,700 

:.'>!»,700 

.".«7,500 

1.102,900 

I ,  '•24,000 

1.2(*2,2«) 

I. '.00,000 

4.490,100 

.',924,000 

1,225,20(1 

491,90(1 

.'1   1«2,IOO 


r    1, 


KAIHIOIU)  HIVKK. 
The  bank«  of  the  Fairfortl  ri\ir  var\  from  tlirec  to  1..11  f«.t  in  K»i  i .       .      , 

rri^riij^rci: *''--• --■i».«c.u,un,h../,„:,^iE;zTo':.,.s:; 

^<^^p!ri!!^:;:2Jt^  


|HIUl 


FAIRFOHl)  KIVKH  AT  FAIHFOHD. 

HISTOHY, 

This  sUtion  was  eaUblished  bv  G.  H.  Biiriilmiii  im  Imif  •»/    iopj        i   l       l 
•ontinuous  operetion  sine*  that  date".  »»""""""  ""  J"'"-  -'.  1912,  and  ha«  b«.n 


HKlKiKKSS  HKPVHT  of   THK  MANITOBA    HYnHoMKTHir  Sl'HiKY 
•■MIONAL  PAPIR   H:  ttH 


III 


I.IM  ATION    or    HKrTK>N'. 


Thi-  iiii'teriiiK  wclioii  I,.  I.Hiiii.l  on  ih«'  iltiwrwlrfiitu  nitle  i)f  thf  C.N.R.  bridge,  whioh 
■H  the  Fairford  rivir  iit  Fairford  and  u  2\i  miln  below  lake  Manitoba.    The  I. P.  k 
Uxmted  on  the  north  abutment  of  the  bridge  on  the  downntream  side. 


RKrORDS   AVAILABLK. 


Herordu  of  daily  Kaiige  height  have  bwn  obtainwl  from  June  27,  1912,  till  tli^  end  of 
l).-c.-inb.'r,  1915.  A  niinilxT  of  meter-  i  have  lieen  taken  during  the  same  period.  Owinf 
to  the  rhang.'  in  »lor)e  due  to  rixinir  '  'inq  of  lake  Manitoba  cnuw.1  bv  the  wind,  it  has 
not  b«H'n  iMMwible  to  define  It  (li-  .    ,,.  f„r  the  station, 


l.!;.l\»..r       XMK 


Tin-  art'tt  trilmtan-  to         i      •      | 
Hii'H  of  lake  Miinilobi.  »ti     i  ••,r  ,. 


t ion  include*  the  total  driiimMie 
;-  t  square  miles. 


A  .six-foot  vertical  stuti  ■      ui       ! 
III!  bank  and  ].-  refiTrtil  to  (    \  i;    .       i? 


•  'Mi'v  I  to  the  fir^Jt  bridge  pier  from  the 


NM.) 


The  channel  is  straight  for  «K)  firt  iilmve  and  500  fe<-t  below  the  seriion.  It  wai 
originally  divided  by  the  fifteen  bridge  piers  into  .sixt.-en  scetioiis  at  nil  stages  In  1914  the 
bndge  was  replaced  by  a  steel  structure  resting  u|K)n  piers  which  divid.-d  th<!  channel  into 
four  section*,  the  old  pile  lH;nt.s  being  remo\.(l.  The  Ixd  of  the  stream  is  gravel  and  not 
subject  to  shifting.     The  banks  are  high  tliouuli  siibjeei  to  overHow  at  high  stnBr« 


l>ISCUAI«;f.    M^:.^^-l  l(KMKM>. 


The  meterings  are  mad*'  from  the  .lownsiream  <i.|e  of  the  C.N.R,  bridge,  the  station 
'« iiig  ,in  oiM'ii  water  station  the  vear  iiround. 


A(  c  I  HAcy. 


Owinn  to  the  wind  effect  on  lake  .Manitoba  and  the  conse(|uent  range  in  stage  and  iU 
effect  ti,M>ii  the  slo,)e  of  the  river,  it  has  not  I....-I,  |K.ssil,le  to  de''  e  a  discharge  curve  for  thia 
>iition. 

Dis.  HAi{«iK  .\1k\m  ukmkms  (.k  Fairkoru  Hivkh  at  Fairforu,   llUj. 


I)at<' 


liiiteiiicrr. 


Meter 


W  idih  )"'"  °'    i      Mean      ;    Gauce     ;    _.    , 

"'""'■    I  .-^^otiori       Velocity.    ,   Hranht.    '    D>»ch»rfe. 


Keel. 


tkj.  ft.      tt.  pertecj     t'eeU 


J«n     12..        '.'.<).  Allen 


May   10        :    1    .1.  .Mix 


!,'>!J 

-4! 

1,739 

j  li) 

;    su:j-44 

1,91." 

■jji 

1,903 

1-93 

i     tiOl-76 

I. ill:; 

1.501 

203 

'     801-78  1 

t.!ML' 

i.mr 

L'L'i 

1.501 
1.434 

1-95 
1-90 

i     SOI -79  1 
HOI -51   1 

Sec.  ft. 

3,824 
2,026 
3,041 
2,919 
2,726 


ISS 
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7  QEORQE  V,  A.  1917 

TRIBUTARIES  OF  LAKE  WINNIPEG  FROM  THE  EAST. 

HrokSlH.i;^  i"'l>«rt«nc..  ..nt,.rin«  lake  Winnipeg  from  the  em  anv 

W'iniiipj>({, 

ManiKotnicaii. 

Bloodv<-iii. 

Pigeon, 

IVrciiis. 

delin.it  n..cun....|v  ...ir  a!^.;!  i""^^.'^  wS'^JT  fl  "'  '  "  ""'  f^'^""  '" 
the  Laurentiai.  formation  sniiil  lak.J  .  „ nt  V  '•'"'"">  ""  tl»'  'IramaRc  area  liew  in 
«»-face  i.s  ..overe.!  ^  ^ke^    Th,  r  v    s  T  n""'  ""."'  "  ™"-''"'*'^«hle  portion  of  the 

be,nK  ,.o,n,K.s,.<l  of  .,„•,.,.,..  jaek  pine.  ,K)plar  ami  bi^'  '  """"«''""^  »'"'  •''"♦"ct. 

«--^  -"  '•'- ive..i..ivi.nir!::tr;:;'l;:vet:i;'Si;:;'  ^'---«-  ^-^  the 

KKOKKMIKAI)    UIVKH. 

we.t^  T,.  river  «ows\:.,..:;;.';r:::r:;:^;;::;jtnrt^^^ 

1  he  hank.  a,v  low  an,l  ,he  s.rean.  U.I  i.  „f  Hay.  „ i, h  l.oul.ie,.  oeeurrin«  in  ..n.e  ..tions 
BKOKFMIKAU  HIVKK  AT  SINNOT. 

HISTORT. 

^.ay'^^MM2""""'''  ^"''"''"•"''  ='^  '^""""   ^^^  "'^""""^•"■-'   ''V  ^     H.   Hurnhan.  on 

I.ni  \i|()\    ,,K    SK(  lliiN.' 

driven  into  the  floor  of  .1,..  KridKe         he  .1        .„,  '      J  I  '      T'^^'W''    ?  ''"''"'t'  "^  """■^ 
Ihe  .^uth  ahutnient.  'I«.«i»t..-an.  s„|,.  an.l  vertieally  alK.ve  the  face  c.f 

KKIoni).-     \V\IIAHI.K. 

extitnatini:  ,,f  .lailv  ,hM-h.iru.~  ."Viilal.le   to  allow   the 

DKAl.S.\<iK    AltKA. 

Th.  ,ir:nn:„r  area  tril.u.arv  ,o  ,!„.  H,.„k,., :„1  .I,,,.,.  si„n,„  .  .;;„  ,,„,„,  ,„i,,,. 


eiu- 
iin<l 


SSStfes;-^^^ 


•xi-u 


'^i 


->Kf;Nnmr>  Rivf.h     Sinnot— S 


I  uki  II  !)>  M.  S.  Ma<l.lf 

TAruiN     \M.     |.|>      FI.MM     Ull.ow.     1(|,,HT    HaNK. 


<iAriiK. 


A  v.rtiral  MalV  ^aUKr  is  srcurnl  to  a  pilr  „t  f|„.  l.n.iK,.  .,|,,K,sit..  stali.m  12  :,  .„■  the  ...efr 
-u.lnv..,  ..f  ,.,..  .,„  ,„..  ....,i,.„.     This  MM.  is  s..,  to  a..  arl,..rary' laC.  '     "^"'    ^"  ' 


fllAN.NKI.. 


Foithnt'hiiinin 


i-   .r  ■  I.      T.       ■'''''.''■'■'•■''''•'•''''"'''""•'*•'"""''■•■'"'"-•' I'«'I<'W'I"' meter  section  th.M'ha..nel 

he    l,f...  p,  e  lK.,.,s  .s..p,H,r,„.,  the  l.ri.lK<..  The I  of  the  strea.n  is  of  gravel  a,       J.|,W 

-Hi  ---.nanet.t.      I  he  l,a„k,s  are  fairly  hid.  atui  eo.npara.n  elv  free  fro„,  JZy 


l>ls<  IIAIKiK    MKVSlKKMKVr- 


'ii''  iliseharni-  ii. 


iMents  are  ina.le  from  the  ,iowiis, ,■,,„„  side  of  ,h.  irathe  l.rMl^e 


A<  I  I   liA(   ^ 


KoMhe  o,H.,.  water  seas,.,,  the  .llsehar«e  emve  is  ^vell  deht.e.l  l„,wee„  «a,.«e  he.„hts  -M    > 
iM.ld.'  ...  h,.tw..e,.  ga.me  heights  !H>r,  and  <t4  2  the  e„rve  is  f.nrlv  well  delh,,.  I     "  r'^'r"  - 


t-i  - 


!  ii: 
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7  GEORGE  V,  A.  1917 
D18CHA..0E  Mea8UR£mknth  of  Hr()K£NHEai)  Rivek  at  Sinnut,  191a. 


D»t»-. 

Engineer. 

Meter. 
No. 

WMth. 

Am  of 

Section. 

Mean 
Velocity. 

Gajge 
Height. 

Discharge. 

Feat. 

Sq.ft. 

Ft.  per  Bcc 

Keet. 

Sec.  ft. 

Jan.    19.. 

C.  U.  AUru.    . 

1,U12 

U-0 

29- S 

0-26 

90-80 

7-»' 

Mar.  IS.  . 

1    I.U12 

26-0 

7-5 

0-32 

91    19 

2-4> 

April  IS. 
May    :.... 

M.S.  Madden 

■    1,462 

83-S 

232 -.l 

118 

•12-43 

274-6 

C.  0.  Allen    . 

2,018 

87-6 

341-7 

l-.IS 

'.'3  05 

539-9 

May  12... 

M.S.  Madden 

1.462 

87-6 

387 -5 

200 

!t4-o:) 

774- 9 

June     1.. 

* 

1,462 

780 

17b-4 

084 

91-90 

161-2 

Junr  21' 

(  .  0.  .Mien 

2,U18 

82-8 

221-2 

1-04 

02-53 

230-0 

July    14    . 

1.  H.  Boyd 

1,197 

78-0 

163-0 

0-71 

91   TO 

n6'7 

.\ug     r. 

H.  H.  Pratt. 

1,496 

760 

122-4 

0-2N 

90 -95 

34-1 

Aug.  11. 

" 

1.406 

71-3 

83-4 

0-17 

90-71 

14-6 

AiiK.  17. 

1,496 

60-S 

75-2     > 

0-OU 

90-5.". 

6-4 

Aug.  17 

1     1 ,4<.H) 

39-0 

27-4 

0-22 

'.10  •."..") 

6-l« 

Aug.  21 

'     1.496 

33-7       1 

•24-9 

013       , 

90-41 

3-3" 

.\ut.  .'1 

l.t'Hl 

1 

65-6 

IH)!t 

0  03 

'.K)-41 

2-0» 

loe  niea- urenient. 
-  Helow  regular  wetion. 
'  Regular  sertion. 


m 
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L)ailt  (Iauuk  IIeiuht  and  DiMHAmiE  or  Urokenhead  River  at  Sinvoi 

[Drainage  ana  530 square  uulett.) 


KOK    liilo. 


Umy 


■luniisry 


II 
li 
111 
14 

1', 

Iti 
17 
18 
19 
20 

21 
22 
23 
24 
2A 


28 
30 


Uaiue 
Hpi(ht 

INI  <i;i 
»(•  IMI 
DO  DM 
•.Ml  K<( 
IMI  >i" 


SHI 


Ui.- 
chiirce. 


6  'Ml  wi 

7  IKI  HS 
S  (HI  H> 
U  I    !HI  hfs 

lU  1   !H)  ^^ 


(HI   H7 


'.Kl    Ml    I 

Wl  Hb 
VO  Vi 
90  Ml 

IHI   ?.• 

MO  7:l 


.1 


DO  7ti 
'JO  8« 

ui  o:< 

91    17 
Ml    ■•- 

.•:  4U 


Kfbnuiry 


Urtxbt.  ehnrKC- 


Ml 

41 

Ml 

4:i 

Ml 

4;i 

Ml 

Ih 

Ml 

l^ 

Ml 

.'^ 

Ml 

2^ 

Ml 

■J.i 

Ml 

.'.1 

Ml 
Ml 

IS 

III 

Ml 
Ml 
Ml 

17 

11'* 

Ml 

ll.l 

'HI 

MH 

'11 

(Hi 

Ml 

117 

Ml 

ii:i 

'Ml 

II.I 

•Ml 

'MS 

I    <HI  MS 

1 

'.m  Mil 

'.Ml  M:f 

'.Ml  '.>-j 


MRrefa. 


Ciaiixf-       l)ii*- 
H**iKht    charge. 


¥et< 


Spc.  ft 


flO 

H2 

Ml 

'.Ml 

INI 

Hh 

(Ml 

H7 

'Ml 

s7 

'.HI 

Ht> 

•M) 

sa 

•Ml 

HX 

!MI 

IHI 

'.Ml 

»2 

'Ml 

M.) 

'.'U 

(IH 

'11 

(IK 

Ml 

IIS 

'II 

MS 

Ml 

1.' 

Ml 

17 

Ml 

l:i 

April. 


li.'. 
Ml 

I.I 

47 

CiBuge 
llriiht. 


Feet 

•II  :,.', 
Ml  {•,:> 

HI  H2 
'ij  ."ill 

M'.'    '11 

'.I.I  .11. 
M.l  17 
Ml    .'I 

Mt  :t.' 

M.l   .M. 

'J2  Ut> 

H2  73 

'.12  7.t 

«2  5.S 

'J2  45 

93 '30 
92-30 
92 '2b 

02  24 

M2  2:i 

M2  22 

M2  22 

M2  :i.-. 

•J2  70 

!M  4(1 

M3  77 

'J.i  '1.-, 

'14  IB' 

'II  04 

Ml  00 


May. 


Ui*- 
charge. 


(  iHUKi- 
HlMltht 


Jll,i 

2:17 

21* 
-'07 
.'00 
I'Ji. 
1'': 

IM.I 

iii.i 

.'17 

2M."> 
.Vi2 


'.«  (1.1 
M2  m;; 

'I-'    M. 


M2 

'.(J 
M2 


charu* 


S»r  11 
7.(.'i 
li'HI 


i;!  ut 

i.M, 

<:i  71 

'.!:) 

lA    Mil 

71.' 

•  t    IIM 

xiii 

'1    i.: 

s.'l 

'1    17 

Ml 

<l  (1., 

7sj 

l.(    Ml. 

7411 

JtUll^. 


IM.I 
l.U    I 


-'l.l 
.'1 1 


Jl.j 

!Mli 
IM 


M.'   M 
'1.'   .1.' 


I>i»- 
..'barge. 

Sei'.  It. 

lee 

151 

142 
12V 

121. 


II.' 
1.">M 
IM4 

247 
2til 

.'7(1 


27.-1 
.'7(1 


-tM 
211 
2.JM 


."l.i 


2.-.2 


July 


.ViiKunt 


II 
12 
U 
14 
IS 

Iti 
17 
lt> 
19 

ao 

21 
22 


2li 
27 
2H 
29 
JO 
Jl 


»2  11 
92  .12 
92  22 

M2  1(1 
92  (Nl 

'11  'ij 
Ml  .V. 
Ml  S2 
91  SI 
HI    s| 

Ml  77 

Ml  72 

91  7J 

<  HI  77 

91  ll>i 

Ml  7il 

Ml  Ml 

Ml  Hti 

91  So 

Ml  7s 

Ml  71 

UI  71 

Ml  7.'i 

91  l>9 

91  iMl 

91  1.2 
91  .VI 
Ml  47 
91  4t< 
91  27 
I  HI  20 
Nurr  ~- 


.'Jl 

-•II 
I'M 
1S2 
15li 


1  -.1 
I2M 
127 
127 


'II  li, 
HI  10 
Ml  114 
'HI  97 
•.H)  Mj 

'Ml   M(l 


I-'.'  (Ml  71 

t  111  '.Ml  IA> 

I  111  j    (Ml  1.4 

122  I  'Ml  lA) 

11(1  I    M(l  .•,7 


121 

111. 

134 

i:i:i 

12:1 


'Ml    .".I 


•  ! 


'A)  54 

90  &:< 

HO   .ll 


ll.s 

(Ml    17 

US 

(HI    4li 

120 

9(1  411 

112 

(HI  4,j 

MIX 

(Ml  44 

1(1.) 


I 

■  'JO  4J 

M."i   I  HO  12 

St    ;  (Ml  :t9 

s:i   I  9tl  Jll 

112   .  90  ll,') 

.W  '  (HI  :f 


'JO  It 

(Ml  ;<l 

MO  J.; 

(HI  :i:i 

(Ml  :(:i 

(HI  l; 


1.,  HI    .11. 

12  'HI  :ii. 

1 1  'HI  ,17 
(I  ,  (H)  .is 

»  (H)  41 

s  'Ml   .id 

s  'H)  Js 

7  (H)  .17 

7  MO  :i7 

..  'HI  :is 

.".  (HI    II 

■.  'Ml  ;i'.i 

:.  •M)  :)s 

.'.  (Ml  :is 

i  (HI    .'i.i 


(HI  l.t 
(Ml   Vi 


11. 

21 

-'■' 

t:> 
11. 

"ill 

,'■; 

.•.2 

i;i 

17 

Ml 

21. 

Ml 

2.'i 

91 

J.I 

Ml 

211 

Ml 

IS 

Ml 

l.'i 

Ml 

11. 

Ml 

Ill 

Ml 

21 

Ml 

2(1 

Ml 

21 1 

'11 

.'7 

'11 

2.5 

Ml  lis 

Ml  07 

Ml  111. 

Ml  1  ' 

'11  1'. 

Ml  1'. 

'11  II 


."il 
111 

12 


'1 

'11  .l^ 

'-■ 

Ml    .-iS 

HI 

Ml    (Kl 

41 

Ml    (l:. 

;i 

Ml    .Vs 

"1 

(1  •    ."i.". 
'U    i2 

.2 

(11    IS 

11 
ill 

'H    .IS 
Ml     i.'i 

.^ 

Ml    ,11 

,,*, 

(11    2>l         , 

1,1 

91   2.) 

i(l 

HI    21    : 

11 

Ml    IS 

14 

Ml    17   I 

.M 

Ml    17 

11 

(II    Iti 

il 

ni'iu  ' 

12 

'Ji  11  , 

HI 

i    , 

■HI    S4 

'Mi-s:i 


'10  72 


lei'  eomlitioiu  froni  January  1  to  April  10  and  Nuvemlier 
Itilurmudiin  iDHutticieDt  to  e(iii)piitr  (Jni'v  diaehnrirefl 


IVi'unWr  .11 
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7  QEOROE  V,  A.  1017 

Monthly  UiHciiAitiiK  of  iiKOKicNHEAD  Rivkk  at  Sinvot  kor  the  Year  1915. 
IDniniSP  urea  .Ull  square  niii<!a.| 


DiiK:aAauE  l,^  cIecond-Kket. 


Rvic-Off. 


MONTH. 


Miixiinuni.    Minimum.       Mpiui 


.iulllllll) 

Ii'briian 

MHrih 

April. 

May 
.luof 
.July 
August 
ScptcmUr 
I  Ictoljcr 
\o\fml>''r 
I)i-<-<im1.i  r 


111.'  \vtiT 


Ml 
295 

ol 
26 
95 


Ml 


IHl 


■Vi 


'li 
1 1 

':i 

.')21 

'\h 

14 
4 

K, 
'40  I 
'Ij  ■ 

\\m 


Per 

»<iuarc 
mile-. 


ll'Oll 
(|'(I0^ 
0'U06 
0-538 
0-983 
0-4a« 
0--J40 

o-o2e 

0-008  I 
0-123  ' 
0-076  ' 
11028 

0-206  I 


Depth  in 

1 

inches  on 

iTotal  in  acre* 

Drainace 

feet. 

Area. 

O'OI.'t 

369 

(l(H)S 

222 

0-007 

184 

()-<)0U 

17,00(1 

1  -  i3;i 

12.00(1 

0-477 

i:t.50o 

0-277 

7,800 

0  030 

860 

0-009 

238 

0- 142 

4,000 

0-085 

■-'.380 

0-032 

922 

2  813 


■i»,47 


\'>v\ .  M;uk<-fl  thus  [})  entimatt-d. 


MANKiOIWd.VN  HIVKK. 

111.-  MaiiiKolagan  riv.r.  aU.  kiiowii  a.-*  tlir  lia.l  Tliroat  riv.-r.  .-iupii,-N  mtu  lake  Wiiuiiix-if 
I. .,111  il...  ,.:,,.t  aUmt  fifty  inilfs  nnrtli  of  F-^rt  .\l.-xaiul(-r.  Tho  .irainago  area  is  approxi- 
iMat.-l>  ili.i-.-h.iii(JiV(l  .s,|uar<-  tuilt-s,  though  it  cannot  I..-  di-Hiiitolv  dptcnuinrd,  a.s  the  rivi-r 
11. -^  ahiioM  .  ntin-l>- in  unsurvt-ypd  t.Tritor>-.     The  g.ruTal  couree  of  the  river  from  source 

" ""'','.'■  "»"■'•'""■'*'-     '•■''•■'■''  !"■«■  'I  nutiilHr  of  lake-like  expan.s<'«  in  the  river  Ix'tw.-en  Tx)ng 

!.-ik.  .111.1  Turtle  lake,  thew-  are  known  a.s  (arihou,  Musk  Rat.  Mo(we  .-uid  Bull  Frog  lakes 

\t  the  mouth  of  the  river  the  land  i.s  a.hipled  to  agrie-  'tore,  heing  gcxl  .-lay  land 
.\l..,\e  Wooil  f:il|.s  th.-  country  changes  and  ro<k  onterojw  occur;  these  form  barriers  acrou.- 
!li.  river,  .au.-mit  lall>  or  rapids;  l«-twe<<n  the.se  the  hanks  an-  high  and  rocky,  or  low,  with 
\  illi  vr'  leading  haik  into  muskeg.". 

I'll.-  river  above  W.mhI  falls,  for  a  distun.-e  of  twenty-five  miles  has  an  average  width  of 
1,.'.  i..-t.  .Vt.a.-  this  iK)int  it  is  a  s<'rie8  of  small  lake-like  expanses  or  pools  of  several 
:auhlr.-.l  I.-.I  II,  wi.lih  joined  bv  narrow  stretches,  which  in  the  inajoritv  of  ca.ses  are  broken 
'■^    t.ilb  .11    r.-ipid.-. 

I'll.-  .-lit II.-  -hainai:.-  ^-n-a  is  nion-  or  less  cov.-red  with  tiinU-r  growth;  this  i.s  not  of  mer- 
ii..nlable  -iz.-  an.l  is  of  inferior  quality,  consisting  of  s|)ruce,  .scrub  oak,  birch  and  poplar 
III  lb.-  up|H-i  part  a  iriiige  of  gcKnl  spruce  timber  is  to  U-  f(,und  bordering  the  lakes. 

Ill  I'H.f  ■.  n-i-onnai.Hsance  survey  of  the  [Miwer  |H»<sibilitiw  of  the  river  was  made  bv  a 
■Kir.\   -cnt  nut  by  the  .\lanit4)ba  IIvdroinetri(-  .>>iir\i-v. 


MAMCOT.VliAN   lUVl.U   \T  WOOD  FALLS 
Hisrouv. 
I  In-  -taii.iii  .Ml  ill.-  .Maiiigolagan  was  eslabished  on  December.'!.  1912,  by  (J.  ,F.  Lamb. 

iMi  h.i-  bi-.ii  (i|»T:it(-.|  >iiiri'  ihal  (late. 

111.    M  HlS    (IK    SK.   HON. 

!!,.■  m<t-t   ^.-.n.ii,  i^  |,„-Mi.,i  tw.,  huivlred  fe-i  aljove  th.  first  fulls,  known  as  Woo.1 

,i:-      It  I-  ..Im.iu  ,,11.  mil.  ii..rih.-,-.<t  ol  ilie  .Vlanigotagan  jMwt  office  and  three  miles  from  th.- 

:.ri;-   iMaii.l  ,.i  ili.   im.miiIi  .,f  li,.-  riv.-r      Th.- LP.  is  marked  by  a  spike  driven  into  a  12-inch 

■"■■    '^lii'ii  I-  l-l.'i/"l    iimI  m.-,ii.N  n.-:n   llir  «  iter'.-' eflge  on  fli.-  l.'ft  bank. 
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A  riicordof  daily  gauR.-  height  ha^  Im-cii  sciurcd  for  the  periwls  April  IM  to  Ui^loU-r  ;;i. 
1913,  April  18  to  November  15,  1<»14,  and  from  December  12,  l»14,  to  December  M. 
1915.  Eetimntets  of  daily  diHeharge  hiive  Ix-en  coinpuhfl  for  the  same  period,  with  th< 
exception  of  [xiricMb  of  iee  cover  eonditioii^.  during  which  perioils  the  information  at  hand  i> 
not  miffiriont  to  allo«  the  coniputHtion  of  daily  disi-harges. 

l>l(.MNA(iK    AHKA. 

Ihv  draiiiiiKi'  mkm  iril.iilMry  k,  thi'  MuniK<it:i(j:tn  aliove  the  sei-lion  is  ;}75  wjiiare  inile-i. 


Two  gauges  are  111  ()|)eratii>n  Ml  i|ii-i«iiiit  11,.  hrsi  i^a  ilirf»-f<«it  vertieal  staff' enanicllf.i 
Haiige  fastened  to  a  two  by  four  iriili  scjtntlint  which  is  driven  into  the  river  lie<1  i:{.">  tVoi 
Iwlow  the  meter  section  ami  in  a  snuili  bay  mar  the  right  bank  alwve  the  falls.  The 
second  is  a  three  foot  verticnl  stalT  .nanielled  gauge  fast^-ned  to  a  two  Ity  four  inch  scantlitm 
which  is  secure<l  to  the  jx-riH-ndicular  r.H-k  f»<'<  on  the  right  shor<-  one  liundred  fe<<t  below 
iind  facing  W(mm1  falls  Uoth  gauges  an-  reiVrred  to  „  IVM,  which  is  located  on  a  horizontal 
ledge  of  rock  ten  feet  from  the  ujiiiife  i.elow  the  falls,  and  i-  niark<><l  bv  means  of  paint  on  the 
riK-kfac.       \V  I'S  IVM  • 


The  river  iH  cutiies  one  cliaiiiiel  at  all  stages,  it  is  .^iraiglit  ior  three  hundre<l  feet  alnjvi 
and  one  hundre«i  Iwt  below  the  section  Thi'  banks  are  liigli  and  wixwleil  and  not  liable  to 
overflow 

l>l>t  UAHV.K    MKASl  HKMKM- 

DiiMrharge  nien.sur.niinl>  have  linn  taken  at  this  p<iinl  l.v  uiean^  oi  a  niuof  kept  on 
the  section  line  with  the  aid  ol  :,  tagge.1  hlie  stretched  across  the  river 


M  1  I  llAi  Y. 

On  aecouni  of   the  .■.mall   number  of  discharge   measureiMe!it>   taken  ai   lliisjioini  tin 
discharge  ciirxi'  is  not  well  defined. 


l)lS<HAK(iK     MkAs1UKMK\I>     Ol      .MANI(,(irA<,AN     HlVKU     Alius  K     W.MIll     IaI.I..-.      I  ^I  ,"> 


Date.  Kngine.r  ^^^^''        Wi.lth.       ^"'' "'       ,^}^"'      \    ^'"K*-        iwio 

N".  .spcticiii        \i'lo-ity.   '    Height.       »'ia>-'<J 


arifi-. 


Mar    III         I   C.  n.  All"  I 

'   Irr  IlK'j-llMUifl.l 


i-cet.  ,>|.  ft        1  i.  ,.,1 

l.'MJ  I-.'  .-,'1    1  n   s, 


r.ii  .Sec.  ii. 

7.'!ir.i  .Mis' 
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I>Aii.y  (lAiGK  Height  and  Diwharob  or  Maniootaoan  FIiver  above  Wood  Falls, 

FOR  1915. 
^-  -- _- (Dr«ia«««  «w«  878  wiatn  niil««.|  


12 
i:< 
14 


IS 

\:> 
.11 

Jl 
Si 
-M 
J4 

2H 
27 
JH 
3» 
30 
.11 


Kay 


9 
10 

II 
12 
13 
U 
15 

l«> 

17 
18 

1>) 

H) 


(tnllfe 

1  llritlt 

l>i>- 
rhirir. 

!   K.-M 

Sfr  fl  1 

;:to  ()•. 

7)0  ll'i 

7:mi  oj 

TMI   (10 

7M)  (m 

730  00 

7^10  00 

TM   Wl 

7»  »S 

729  95 

TM   9.-. 

7»  ill 

7a»  Mj 

729  »S 

729  US 

729  95 

729  96 

729  9S 

729  90 

729  MO 

729  >:. 

729  M 

729  Si 

."9  Vl 

-■•I  x.'.' 

.■9  So' 

29  kA 

729  Wl 

-29  N)' 

rju  >o 

72<.l  .SO 


ftirnarv. 


iiuntr  I     l»r.- 


Kei-t 
729  7.1 
729  7.1 
729  7.1 
738  7 
729  75 

729  7.1 
729 
729  75 
729  75 
729  7.1 

729-75 
729  75 
729  75 
729  75 
749  75 

729  7.1 

729  75 

729  75 

729  75 

729  75 

729  75 
729  71 
729  71 
729  75 
729  75 

721"  75 
729  71 

729  711 


MlllTh 


(iuutrt- 
lletyltl 


729  75 
739  ■7S 
729  74 
729  78 
729  75 


729 
72(»  75 
729  7 
729  75 
729  75 


l>i.i- 
-harirc 


April 


(iHllfT)- 

llei(ht. 


I)i>- 
.'h«rce. 


I 


729  75 

729  75 

729  75| 
729  75, 
729  78j 

729  751 

729  75i 

729  75, 

729  75 

729  75l 

729  75 
729  70 
729  7(1 

729  7;! 
72<.<  7V, 

72ti  70 : 

729  70' 
729  (15, 
729  llSi 
729  115' 

729  f.5| 


729  (il 

729  115 

729  70 

729  75 

729  XO 

720  KA 
729  90  I 

729  91  I 

730  00  i 
7:«t()5 

730  10  i 
7:W  25  i 
7:10  35 
730  45 
730  ;.5  , 
I 

730  ti5  i 
730.75  ; 
7:tO  US  ! 
7.(0  95 

731  21 

731  25 
731  25 
731  25 

7:il  .1.1 

731  U1 

7:u  "Jl 
7  12  1)1 

732  21 
7:l2  25 
732  20 


M.y 


(•aujce 
Hricht 


Di>- 

ehane. 


732  15 
732  10 
732  05  ! 
732  (»  I 
732  00 

731  OS  i 
731  90  I 
731  78 
731  70 
731  85  I 

.  .   731  80  i 
\   731  55  ; 
.  I  731  .55  1 
731  45 
382   731  45 


408 

731 

45 

4S0 

731 

45 

494 

731 

48 

.1:18 

731 

40 

ti70 

731 

40 

1)70 

731 

40 

070 

731 

;»5 

«70 

731 

;i5 

S02 

731 

35 

.S4(l 

731 

:t5 

8ee. (t 
1.088 
1.044 
1,032 
1.033 
1,000 

978 
9Se 
890 
888 
848 

824 
802 
802 
7S8 
758 

758 
788 
788 
738 
73« 


.lime 


(tauicv 
Height. 


912 
1 .022 
1. 110 
1.110 
1. 088 


7;ti  :i.i 
7:11  M> 
731  :to 
731  :U) 
731  30  I 
731-30  i 


TM  I 
714  I 
714  I 
714  ' 
714 

714  ' 

(»I2 

1192 

892 

692 

1192 


Fw( 
731  15 
731  IS 
731  15 
731  15 
731  15 

731  15 

731  10 

731  10 

731  JO 

731  10 

730  «S 

731  08 
731  95 
731-95 
731  90 

731  90 
731  90 
731  90 
731  90 
731  75 

r31  75  t 

r31  75 

Ml  70  I 

731  70 

7:tl  70 

731  .11 

731  55  i 

731  .15 

731  50  '■ 

731  .10 


I>i9- 
olurie. 


Hm  It 
830 
830 
836 
836 
838 

621  > 
804 
804 
804 
804 

53)< 
538 
.538 
.538 
5lti 

5IK 

516 
516 
518 
4.W 

450 
450 
428 
428 
428 

:i62 

382 
.362 
340 
340 


iO  uU 
":fO  .V- 


:ii> 


21l(i 


729  90  i 

729  90 

729  S5 

729  81i 

729  S.1. 

729  .so 

729  M 

729  XI 

7'M  so. 

72!!  sol 


j  .■N-ptrniU-r 

153  729   71         l:«l 

16;l  729  70         l.M 

145  I  7211  7"         12.)   I   729  95 

141  729   711         123   I   729  '.Ci 

111  '  729  70        12.)  '  7:)0  nO 


.VovcpiImt 


lWf.nib^r 


1   729  90 
i   72!l  90 


.  "'  tU!  _".»i  729  Sill 

73<i  .iul  .74  '    729  SO 

7  !0  .)l'  .'74  72!l  751 

7:!0  :i1.  .vi  ;  7.S,  75| 

7:iO  :i1  J74  :  72<i  71 

7.«l  .!.■.  .^l  7.H1  T1 

7.)o  11,  .'71  729  7li 

7Mi  ,1.1,  J74  7J<(  7(|j 

730  :«l!  .'1.'  72<.l  7(|! 

7.10  .m.  .'12  '    729  7oi 


7:)U  -111 

7.30  20 

7.10  111 

7:«)  I.) 

730  11 
730   101 

7:10  10, 

729  95 
729  951 
739  95 
729  90 : 


220 
.'20 
Jim 

JIW, 

-I'l: 

193 
1!I3 
11)2 
162 

1112 

li:i 


I.".!  70l 
729  70i 

729  SO; 
729  soi 
72!l  so! 

729  85 
729  85 
729  70 
729  SO! 
729  SO 
729  soi 


145 
141 
l:)7 
i:(7 
i:)7 

1)7 

l.)7 
i:iii 
I.Hi 
|:ili 

I. Ml 
i:<0 
123 
123 
123 

123  j 

12.3  I 

137  ■ 
137 

i:i7  j 

145 
145 

123 

137 

H7 

i:i7 


7.'9  01 
729  85 

729  1111 
729  (15, 
7.>9  (Kl 


117 


7:io  no 
7:10  05 
7M)  01 
730  01 
7:io  10 


l.M  730  40 

1.1:)  i  7:10  45 

162  I   730  50 

1112  ;   7M  .V) 

171  ;  730  30 

171  !   7:tO  .V) 

182  ;  7:10  .15 

182  730  .V> 

1S2  7:«)  75 

ltd  TMI   so 


729 
7.'9 
72!l 
729 
729 

729 
729 
729 
729 
729 


IMi 
(10 

(1.11 
(>5 

(15' 
(15 
70  j 

I"l 
7(l' 


729  7o! 
729  75; 
729  75i 
729  75' 
729  SOj 

729  80l 

729  801 

729  801 

729  85i 

72!l  ,85' 


HI 
111 
111 
117 
117 

117 
117 
123 
123 
123 

123 
130 
I  Ml 
\M) 

i;)7 

137 

i:i7 

137 
145 
HI 


7:tii 
7M) 
7:Wi 
7:«i 
7:)o 

7.to 
7.UI 
TMI 
730 
7MI 


iu:i 

-.IKi 
IIKI 
.1H1 

220 
220 
220 
2-20 
2;)ll 


7:)«i  s;i 

7)11  SI 

7:io  S.1 

7 Ml  ,s.1 

7 Ml  SI 

7:)o  90 

7:io  90 

7:«)  90 

7:iO  91 

7:10  95 


296 
318 
310 
340 
,140 

.140 
.162 
:)l)2 
IdO 
172 

172 
194 
194 
194 
4'14 


7:tO  25 

7:iO  21 

7:iO  :iii 

730  :«) 

7:10  :io 

7:k>  :iO 

730  :is 

7.10  35 

7:10  -.IT, 

7.tO  40 

.. I   730  40  I 


2:i6  7:io  95 

2:Mi  i   7.30  95 

252  ;   731  00 

2.12  731  (10 

2.12  731   00 

252  j  731  05 

274  731   05 

274  I  731  06 

274  i  731  05 

2<Mi  I  731   05 
290 


731  05 

731  05 

731  Oft 

731  05 

731  01 

731  01 

731  01 

731  05 

731  05 

7:)  I  00  ; 

731  00  i 

731  00 

731  00  , 

731  00  : 

7,(1  00  : 

7:11  110 
7:9 1  91 

7:UI  95 

730  96 

710  95 

7:)0  9j 

7;t0  9,1 

7:to  95 

7:10  95 

7:«1  95 


350 


— -J -  -.         . .,.    _.„,         ,,,,  ,    ^  j^  ,,,,   ^  ^j^   ,  I 

.'<"Ti  —Ice  cunaitinns  Irom  January  1  to  Aoril  14  and  Nov.:nitMir  16  tn  Dn^mber  31 
in;orfi.«iii»u  iiii>ufri<:K-ii(   ut  Mjmputv  daily  diachnrfaa. 


7;10  95 

730  95 

730  «8 

730  »S 

730  99 

730  98 

iio 

jfLjmmmai^m^^s.T'Ss^^^^im 
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MoMHi.r  DiMCHAROK  OK  Mamcktagan  Kivkk  ahove  Wood  Falls,  rou  the  Year  I'd'i. 

[Druinase  area  37.*)  xtuar*  miles.] 


f) 

.O'HAHIIK  IN 

.><kconi>-Kkkt. 

Ur\-<)n 

MuN'lH 

IVr 

Ut'i'tli  ill 

M 

axiiiMini. 

Miiiiiniirii. 

M 

■an 

.iqnari' 

iiiohf^  iiK    Tiiiul  ill  arrr- 

mile. 

DrHiiiiiiEt' 

fp.-t. 

.\n  a. 

Januai.\ 

.    .    . 

i.-iO 

II-  i;w 

(l'l.'.:i 

.1,01)11 

Febniar.\ 

i.-,li 

1)  i.ta 

0   i:f'.i 

2,80)1 

Marrh 

•"il 

'.VI 

ii'i:i:i 

OI.Vl 

:<,llOii 

April. 
May 

I.llll 

'4711 

1  IM 

1   :i'.iK 

.'s.uoii 

i,(it>); 

•>«■-' 

Ml 

I'ltw 

J   4!M 

I'MNMi 

JuDt' .  . 

OJI. 

:i4(i 

.Mil 

i:<ti(i 

1    .'.17 

:i(),:i(l*i 

Jul.\ 

mil 

l.VI 

-.'i7 

11  tiv. 

11   71MI 

l.'i.MUU 

AugU^t 

1.",:; 

11':! 

i:iti 

11  :ti>:( 

11   4IK 

H.t<Nl 

S«-pt*nil"r 

14". 

Ill 

i-'i 

1)  :i:ii 

u:4«!i 

7,40«J 

(.>ctob«-r 

.'(Mi 

1.-..! 

217 

i)-.';7!t 

Otifi* 

l.t,.M)0 

Novenibi-r 

'.IWI 

II  '.Mill 

1071 

il,4(HI 

DcwnilK  r 

ri..' 

^.;,l 

.'id 

'l.sil 

04WI 
II  711 

0  .■).->:! 
'.1  7.'l 

II.IINI 

i.llll 

Jl)^ 

HI4,4<K1 

NoTt: 

-M 

arki'd  tliiiH  i< 

.■>! 

illl:iliil. 

HKRKN.-i  HI\KR 


I  111'  l'.iriii.»  rivrr  cntcis  lake  \Viiiiii[H'(5  from  llif  ra.st.  .ilMUit  mi.'  Iiuiiilri'd  ami  l'ort\ 
iiiil»->  iiorlli  of  Fort  Alexaii.lcr.  It  is  ilu-  iiiii.<t  importaiit  triluitary  ol  ;ln'  hike  oiitfriiiis  fimii 
the  la.-t.  Willi  the  cxri'ptioii  dI'  llic  WinniiMij  iivit.  It  ha.-*  a  i|raiiia»?e  iin-a  .•stiiiiiil<'<l  l<i  t» 
7,S(N)  -quare  miles  ami  a  lingtii  ol'  a|.|)ro\iiii;ilclv  :{(KI  iiillc-  The  Ih-34|»*i.tv  lie  n.-wr  Mi. 
lieiijht  .if  lami  which  toiiii-  tin  mmhIi  ami  «e>l  hiiul.-  of  the  .■»< mim  .mil  \ll>ati\  •Iraiii.iiii 
l>:i.siii>  Manv  Lakes  art  to  l>e  fouii.l  iii  lln'  ■!  -'rict.  though  thi'ir  an'.is  .iic  noi  w.  II  dtinr.j 
a.-  llii\   are  in  un-siirveycij  territory. 

I'lie  couiitrx-  liraiiieil  is  lypirMl  of  iIm    l.iiureiiliaii  foriiiutioii.  alxmiiiliiiii  in  iini-.ki'H.'-  ami 
.s«atii()>  with  frpqiieiil   rm  k  oiitc'ro|w     Tli.-e  roek  oilteroi>s  form  l..irriirv  acro.s^  the  ri\.i 
aiKi  ,ire  the  reason  for  the  iiiiiihtoiis  falls  ami  rapitls.     Some  tifl\-u\u  fall-  ami  rapuls  .M-.iir 
lielwfeti  tiie  first  fall    whieh  is  live  iiiiji-  fioiu  the  iiioiilli.    iml   l-'aMiils   hike,  ami  ihisi-  vai\ 
ill  height  hetween  (hree  ,iml  forty  feet. 

FamiK'  I.,ikf  aNo  lortn.-  the  soiinr  of  the  l'it(<'<iii  n\.i.  whiili  parallels  llir  ioiiiim-  o! 
the  Ktren-  and  eiii|>liis.into  lake  \Viniii|M>n  a  few  mile.s  >s()iiili  ,il  the  nioiith  of  the  former  river 

Till  Berens  river  was  examined  li\  a  party  sent  out  hy  ihr  Manitolia  llydromctri' 
•"•urve\  to  ileti'iiiiine  its  \xmrx  |)o,ssiliililii-.  This  slir\e\  re\ealei|  the  faet  tli.it  there  ale  . 
iiiiinber  of  icasihle  sites  on  the  riv.r. 

The  country    is  not  liea\  il\    timliereil  hut  is  covtriil   uith  a  Kfowtli  nl    small    spriu-. 
poplar.  Kirch  .mil  scnil'oak.      I'licre  i,  little  inerrhaiil.iMi-  liiiil.ci  to  he  foumi  aloiiu  the  river 
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NELSON   RIVER. 

OENKKA!.. 

Tin;  Nolnon  rivi-r  foniw  tin-  o.nlct  ol  lake  \Viiiiii|M>K.  (lowiiin  lliruuKli  thi-  wnirul  |M>rtion 
iif  imrthrrn  Manitoha  and  einptyiiiK  in«o  IIikIhdii'h  Hay  at  Port  N'pbwn.  Tho  NcImoii  rivpr 
iliwIiMrRra  nil  tin-  water  r»)lloo1«'«l  by  lake  Winiii|)e((  fnnn  an  iininpnw  (lrain:M(c  arra,  and  it 
foriiiK  iHio  of  the  principal  wHtcnis  of  the  North  Ameriran  C'oiif  inont,  the  hasiri  conipriMing 
iin  MD'a  of  4*)(I,(NN)  m)uan-  niilit*. 

The  t«Trilor>'  drained  varieH  from  ibe  open  prairie  fonniiiu  the  ureal  (cnlrul  plain  to 
the  nifop^i  and  niaf(nifieent  eountry  found  in  the  Rockiei*.  hetwe«'n  those  extremes  of  physical 
elmrii(teri»lie»<  all  Kradationx  may  U-  found  in  the  basin.  The  vegetation  to  In-  foumi 
ciiviTK  a*i  wi<le  a  rannc. 

The  wcMtern  i>art  of  the  drainage  urea  is  practically  devoid  of  lakeH,  hut  in  the  r<outh 
and  ejwtern  ixirtioni*  are  in  Ih-  found  gome  of  the  largext  f>-:s!>  water  lHMlit>!<  on  the  continent. 
These  lakes  are  M>  .nil ualiHJ  in  relation  to  the  Nelson  rive-  that  the  maximum  natural 
sloruKe  efTiM'l  i>  exerle<l  u|Nin  the  flow  of  that  river;  in  co'im-ijuence  the  nuixiinum  ilisehiirge 
iii;iy  1h'  ex|M'eted  to  .'ipproximate  clrtiwly  to  the  mean  dircharge. 

The  river  ha.-  a  length  of  A'.Ht  miles,  and  i!«  this  di:it!ince  the  drop  aggregates  712  feet. 
The  |M>tential  iMiwer  |M>Ksiliilities  of  the  river  are  therefore  apparent.  In  the  upiMT  n'aches 
the  river  has  the  ap|M'arance  of  a  chain  of  lakes  conne(t«Hl  l>y  .short  stretches  of  ri\er  which 
are  interrupteil  l>y  falls  and  rapitl.x.  These  characterisi ics  which  hold  for  the  upinr  'i'lO 
miles  of  river  gnulually  ihaiige  as  the  mouth  is  approache<l.  the  drop  in  th<'  river  not  Iniiig 
as  (liHlinct  l.ut  more  in  the  nature  of  swifts  and  flat  rapids,  though  the  Imnks  U>eome  high  as 
the  Hay  is  approache«l. 

The  first  expans*'  Ix'low  the  lake  \Viimi|K>g  outlet  is  known  as  IMaygreeii  lake,  Ik'Iow 
which  there  jire  two  channels  known  as  Kast  and  West  rivers.  S-a  falls  is  to  Ik-  found  on 
V.iint  river  and  the  latter  then  eximnds  into  l'i|M-Mtone  lake.  The  junction  of  these  two 
lirancheti  (M-eurs  in  Cnisa  lake-  Helow  that  (xiiiit  an-  S-ix-wesk.  Split  lake  :ind  Cull  lake. 
The  rapids  aral  falls  in  order  are  Klih  and  Flow  rapids.  Whitemud  falU.  Ml;idder  rapid.s, 
Over  the  Hill,  Ked  Rock  and  Chain  of  Hocks  rapids;  Manitou  or  Devil-  rapiils,  (Irand 
Hapids.  Chain  of  Islands  rapids,  all  In-ing  alwivt-  .Split  lake.  Mclow  Split  laki  arc  (lull, 
Kettle,  l^tng  Spruce  and  Limestone  rapids. 

Th<-  <-ountry  adjao-nt  to  the  N'el.s<m  river  is  pra<-l ic-dly  imsellle<l,  thouiili  un  ,-iccouiit  of 
the  liiiildiiig  of  the  lludium's  Hay  railway  there  has  Ih-cii  consideralili-  acli\ily  along  the 
river.  The  limlH-r  growth  is  scattered,  including  sprui-t-.  l)in-h  and  |Hipl;ir,  mihI  iIic  day 
-oil  to  Ih'  found  is  \ery  fertile, 

.\  n-connaissane<-  sur^•ey  of  ihe  river  was  made  l)y  the  late  \\  illiam  Ogilvii-  in  I'.Md  for 
the  Dommion  Water  Power  Hrancli,  also  disdiargi-  measurements  were  ol)taiii<-d.  .\fler 
gathtriiig  inis(-«-llaneous  records  in  liM'J-IH.  a  metering  station  was  i-stalilislnd  in  I'.tU  by 
the  Manitoba  Hydrometric-  Survey  almve  Manitou  Hapids,  and  this  has  bit-n  o|>ir.-ited  since 
that  dat'-, 

M.I>()N   HIVKH  .\T  WAKHKN  S  l.ANDINd 

IIISTllUV. 

,\  gauui-  was  set  al  this  |Niinl  on  S«-ptemlM-r  '2S,  l'.t\'.\.  I>y  .\,  I'irii-,  aii<l   sinn    ilial    lime 
i-cconl-  li:i\e  Ix-i-ii  nlilamed  at  this  station. 

I.O<   VnilV    (U    liMliK, 

VNarrens  Linding  is  located  at  thi-  li<-ad  of  the  Nel.son,  where  it  flowr.  from  lake  Winni- 
|H-g.  atal  the  gauge  l<M-at<  il  here  registers  hik(-  \Vinni|)eg  water  l(-V(-l.  The  gauge  is  a  .six-foot 
\erlical  stafT  gauge  and  is  se<'ured  to  the  side  of  dixk  of  the  Northern  Fish  Co, 

KK.(  ONUS    \\  \II..\III.K. 

(iaugi  records  iil  this  |)oint  are  availabli-  from  .S-ptemU-r  ".'N  to  Dei-cmU-r  ill  of 
Mti;i;  from  January  I  to  February  .N,  and  from  March  .Uo  l)<-c(-mber  HI.  of  I9I4.  and 
irom  Janiutr>   I  i.- 1  K-!.Mp<-r  i;t.  Mtl.V 
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m:i>()N  hivkh  at  NoinvAV  noisi;. 

HIHTOItV. 

A  wiugi-  wan  OHtj.lilw|„N|  (,ri  the  N.Uiri  river  iii  NOrwiiv  MtHwc    n  SptciiiU-r  i:J   l<l|;j 
l>y  A.  Pine,  ami  riiuko  ri'tiilinnH  Imvr  Ih-cii  obtuiixii  at  inimnU  .iiuv  ilnit  tiiii.v 

I.<M  ATION    or   ((At  (;K. 

.  ,^'''7">'  """T"  i"  l"''»t<-<l  on  the  *.mth  clmnnrl  of  tli.-  N..|M.n  river  at  ti..'  iip.Hr  .ii.l  of 
I-.ttl,-  Pla,VKr«.„  lake  un.l  twenty  iiiiU^  IhIow  \Vnrr..i,-<  l.an.lii.K.  The  KaiiBe  i.  a  -ix-f.M.t 
vertieal  -talT  RaU(te  l)olte.l  to  the  roek  in  front  of  the  Hu-lHonV  Hay  ("o.  warehouse. 

iiK(<inn>   vvAir.Anr.K. 

Sime  th(ii.«titnati<m  of  the  gauge  nv..nl,s  have  k-n  ol.laine.i   iniermilleiitlv   i.,  the 
eiiit  of   liM.i. 


rl 


Ni:i.s()N  uivKu  Anovi:  siii;i.i.  haimds 

IllSI'liV. 

Tliis  station  wax  eMaMished  l.y  (1.  J.  I.aiul.  on  .liilv  Is,  l!l|  ». 


lotATlON    UK    ^<K<   IHi\. 


I  he  meter  •.eetioh  i.  ioeateil  at  a  [x.int  three  aii.l  on.-half  mil.-.-  upMre,.,,,  In.m  M:,„itou 

latulmg  an.l  lour  uules  almve  the  Shell  ra|.i.i..     The  I.I',  is  n.arke.l  o„  a  s ,„«  fa.e  of  n^k 

nortliear-i  oi  the  Kauge  an.l  i.s  a  w(KMl..n  plug  ilrivei.  in  a  I'^-irxh  hole  Jiille.l  ii,  the  n.ek. 


IIKiriKDS    AVAII.AHI.K. 


Heeonis  of  daily  Kauue  height  were  seeur.-.l  froui  .lulv  2  to  (  MoUt  11.  I'tjl  ohI  from 
I'.'l.ruary  .  to  April  It)  an.l  .lu...  27  t..  ().t.,l«.r  «l,  101.-,.  A  i.uiiiUm'  .,|' ,lis..harg,. 
Tri.asur.iM.iits  w.'re  taken  ov.'r  the  ^tmiv  p.  rio.l. 


l>HM\\.iK     M(K\. 

'I'll.-  .liamM(£.'  ar.^a  Iril.utary  to  th.^  \.is„n  riv.r  is  l.VMHHI  .s,,uare  mil.-s.  of  whi.-h  M  tUMI 
s.,uar..  '""I'>    M-s  iH-l.m-  Slu-ll  rapi.ls.     Th..  rivr  .Irains  lake  \Vinni,H.K  into  llu.l.s.m's  Hav 
ra.'lxa My  all  (  anadian  territory  lyiuK  .south    of    latitu.l..  M  ..,„d  ImMw,-.-,.  th,-  sununit  of 
III.'  K.Hkies  an.l  lak.-  Su|M-n..r  is  trilnilarv  to  this  river. 


I  »■  Kaime  IS  a  verti.-al  staff  ..nameil<..l  KatiK.-  fast.-ne.l  to  a  six-inch  sprue.'  |.«t  driv.-n 

mtlieU.,1.,  llu.nv..ran.ll,ia.-.-d;  it  is  further  .stn-ngthen.M  l.v  IhIuk  weighteil  with  large 

K.ul.lers.      1  he  gauge  ..  r.-ferrcHl  to  a  H.M.  which  i.s  mark.nl  l,y  a  triangle  pai..te,l  i,.  r.^!  on 

the  faee  ot  th..  rock  near  tlu-  I.P.  and  nmrkcHl  "M.H.S.  H.M."  The  .latum  of  the  H  M  is  :,i. 

a.s.su I   .levalion. 


THkiii  Ivy  «;.  J.  {.aliib. 
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CHANNEL. 

lor  fift(i-n  hundred  feet  above  the  section  and  eight  thou-and  feet  below,  the  ehannel  is 
straight .  The  nver  is  confined  to  the  channel  at  all  stages,  and  h:«  a  depth  on  the  section  van-- 
ing  between  twenty  and  sixty-nine  feet.  The  b-d  of  the  stream  is  of  gravel  and  boulders  and  not 
liable  to  shift.  Thecurrent  isswift  and  the  banks  are  high  and  wcxxled  and  not  liable  toov.-rflow. 

I>iSlH.\HGK  MEASUREMENTS. 

The  meterings  are  made  from  a  canoe  held  on  the  section  bv  means  of  a  ,st:i\-  line 
streU'hed  across  the  river  and  siii)|)orted  on  floats. 

ACCfRACY. 

No  daily  discharge  estimates  have  been  arrived  at  from  the  gauge  heights  and  discharge 
measurements,  as  it  has  been  found  impossible  to  define  a  regular  rating  curve  on  a.count 
of  the  varjing  slope  in  the  river  due  to  the  prevalence  of  high  windij. 

_J)I8CHARGE^^IEAS^;REMENTS  OK  NeLKOX  HlVER  AT  4  MlLE.S  ABOVE  ShEIX  RaPIDH,  l!)!.'). 
Date. 


Feb.    II 

i:<. 

16 

'Z'i 

"r 

(i 

8. 

9 
12 
15 
l(i 


A.  I'ir 


Ma 


26 
29 

:«) 

31 

April    7 

July    U 

lo 

16 

19 

20 

23 

26 

27 

28 

29 

30 

Aug.     2 


ti 

9 

10 

11 

12 

13 

16 

17 

18 

19 

25 

30 

31 

2 

.3 

6 

7 

13 

14 

16 

17 

20 

24 

27 

:«) 


M.  S.  Maddi'ii. 


Sept. 


Note: — Ice  oovct  conditions. 


l,!t.W 

l,!t3« 

1,!).3» 

1,939 

1,939 

1.939 

1,939 

1,939 

1,939 

1,939 

1,939 

1.939 

1,939 

1,939 

1,939 

1,939 

1,939 

1,469 

1,469 

1.469 

1,469 

1,469 

1,469 

1,469 

1,469 

1,469 

1,469 

1,469 

1,469 

1,469 

1,469 

1,469 

1,469 

1,469 

1,469 

1.469 

1,469 

1,469 

1.469 

1,469 

1,469 

1,460 

1,469 

1,469 

1,469 

1,469 

1,469 

1,469 

1,469 

1,460 

1,469 

1,469 

1,469 

1,460 

1,469 

1.469 


Ffft . 
S94 
h(t4 
S94 
^94 
h94 
MMI 
890 
890 
8!H) 
8!M) 
890 
890 
8<HI 
8<M) 
8!K> 
8'.M) 
890 
899 
899 
899 
89(1 
899 
899 
899 
89<t 
899 
899 
899 
899 
899 
899 
899 
899 
899 
899 
899 
899 
899 
89<.t 
899 
900 
•HK) 
•HKI 
9<N) 
iKM) 
9<K) 
iKK) 

9(H) 
IMM) 
•MX) 
(MM) 
<.H)0 
!MKI 
90(1 
9(K) 


Sq.  ft. 

30,246 

30,  l.')!* 

30,159 

30,159 

29,840 

29,743 

-'!»,570 

29,395 

29,132 

28,957 

28,870 

28.432 

27,923 

27.923 

27,835 

27,8,35 

27,111 

31,917 

32,005 

31,917 

32,181 

32,193 

32.193 

32,093 

32.181 

32,181 

32,092 

32,(H)2 

32,181 

32,181 

32,181 

32,181 

32,269 

32.2(19 

32.2(i<) 

32.269 

32,367 

32,269 

32,447 

32,447 

32,438 

32,447 

32,.'>35 

32,447 

32,535 

32,i>35 

32.447 

32,447 

32,447 

32,360 

32,369 

32,369 

32,360 

32,369 

32.535 

32„'):i5 


Ft.  piT  sec 

1-64 

1-64 

1-63 

1-62 

1-40 

1-52 

1-59 

1-.53 

1-60 

1-62 

1-63 

1(M 

1-61 

l(iO 

1-62 

1-52 

1-66 

2- 13 

216 

2- 16 

2- 17 

2  •  08 

2- 19 

2-26 

2-20 

2-22 

2 -21 

2-24 

2-24 

2  I'd 

2-28 

2-26 

2-26 

2-21 

2-26 

2  30 

2-28 

2  ■  29 

2-28 

2.34 

2-28 

2 -.30 

2-30 

2-29 

2-36 

2-27 

2'20 

2  31 

2 -.33 

2-33 

2-31 

2-31 

2-26 

2-32 

2-32 

2-20 


Feet. 
90-69 
90-60 
90-57 
90-55 
90-31 
90-13 
89-99 
89-77 
80-50 
89-30 
89-22 
88-65 
88-35 
88-31 
88-21 
88-14 
87-36 
89  •  88 
90-00 
89-86 
'.HI- 13 
90-14 
!H)-15 
!tO-(M 
!HM1 
!N)-09 
!Kt-0« 
!K)-07 
'.H»-15 
90-16 
!Ht-13 
!»0-09 
90-27 


j   !K) 

-23 

90 

28 

!K) 

26 

iM) 

33 

<K) 

29 

90 

45 

!H) 

47 

90 

48 

90 

48 

90 

.53 

90 

46 

>.K) 

48 

iM) 

52 

90-45  1 

!H) 

44 

90 

3K 

90 

36 

90 

3K 

00 

34 

90-38 

90-39 

00-60 

90-50 

.Sec.  ft. 
49.777 
49,422 
49,047 
48,95.") 
44,418 
4.5,322 
46,977 
45,017 
46,600 
47,014 
47,187 
46,546 
44,888 
44,566 
45,245 
42,281 
45,064 
68,084 
69,48,") 
69.034 
69,977 
67,428 
70,469 
72,.501 
70,77;i 
71, 7.52 
70,9.54 
71,879 
72,30:< 
70,923 
73,329 
72,t»0 
72,8i)(l 
71,417 
72,814 
74,027 
73,819 
73,930 
73,946 
75,076 
73,819 
74,t>17 
74,46.3 
74,204 
76,823 
7.3,850 
74,247 
75,019 
75.720 
75,499 
74,820 
74,7(X» 
73,206 
75.047 
75,427 
74,4:<2 
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MISCKLLANEOUS  RECORDt*. 

Ill  a  number  of  cust's  where  stations  have  been  established  after  one  or  several  meter- 
iuRrt  have  been  talcen,  it  has  been  found  that  the  location  was  not  a  desirable  one,  either  on 
account  of  the  difficulty  in  obtaining  an  observer  for  the  daily  gauge  heights  or  on  account  of 
the  physical  features'  ohiainiiig  at  the  station  preventing  accurate  records  being  obtained. 

In  other  cascK  sufficient  information  has  not  been  obtained  to  properly  define  a  dis- 
churKc  curve,  though  the  records  obtained  would  indicate  that  a  curve  may  be  defined  by 
fuller  infonnation.  In  this  case  the  gauge  lieignts  are  on  file  and  when  the  necessarj' 
additional  data  is  secured  estimates  of  daily  discharge  will  be  made. 

W'lK-re  the  abo\e  conditions  have  been  encountered,  and  as  the  discharges  obtained 
may  lie  of  some  immediate  value,  the  records  are  published  under  the  headings,  "Misccl- 
laneoiis  Records." 


l)lS<ll.\K<iK    ME.VSfKEME.NTS    OK    CyPRES.S    RiVER   .\T   CyPRESS    RlVER,    1915. 


Date.       I 


EniEineer. 


M;ir.  lit 


M.  :j.  Madden . 


Meter.   '    «...,,      I   Area  of         Mean  Gauge    '    r«-    u 

No.         ^«1'"-       Section.      Velocity.   |   Height.    ;    O^charge. 


1,462 


Feet. 
28 


.Sq.  ft.      Kt.  per  see. 


00 


oau 


Feet. 
92-57 


Sec.  ft. 
0-2 


l)is<:H\KtiE  Me.^sikeme.nts  OK  Cleah  C'heek  at  Outlet  ok  Cle.,11  Lake,   191'). 

Date. 


Jan.    2N 


Engineer. 


W.  J.  Ireland 


Meu-r 
No. 


Width. 


.\rea  of 
Section. 


j      Feet.      !     Sq.  ft. 

I    i,y;<9    ;    120     !    v.is 


Mean  Gautco         _.    , 

Velocity,    j    Height.    I    Discharge. 


Ft.  per  sec. 
1-25 


Feet. 
95  35 


.*<ec.  ft. 
17-.S 


l 


Discharge  Measurements  ok  Grass  River  \t  Standi.ng  Rock  Falls,  1915. 


Date. 

Engineer.           ,    ^l^^' 

Width. 

Area  of 
.Section. 

Mean 
Velocity. 

Gauge 
Height. 

Discharge. 

.\ug.     5 . 
:<ept.  15. 

i 

H.  0.  Leach l.lsti 

I.ISO 

Feet. 

92 
115 

Sq.  ft. 

538 
707 

Ft.  per  sec. 

2-07 
1-22 

Feet. 

504-20 
5b.<-S6 

Sec.  ft. 

1,112 
SOI 

Discharge  Measurements  ok  Grass  River  .\t  Paint  Lake,   1915. 


Date. 


Engineer. 


Juii-  31 
Sept.  13 


D.  H.  Gow. 


I 


Meter 
No. 


1,180 
1,180 


Width. 


Area  of 
Section. 


Feet 


121 
115 


Sq.  ft. 

1,053 
989 


Mean 
Velocjtj-. 


Ga< 


HrigSt.       D«»oJ»«««e 


-I- 


Ft  per  see.!     F'cet.      |       Sec.  ft. 


0-78       I 
0-81        i 


580- 


818 
800 


t ' 


(iRA8»  River— I.Yxx  Fallh— h,„m   r,„„t  Hank. 


Taken  by  D.  B.  Ciow. 


Taken  by  D.  H.  C!<>w 
(iHAss  R.v.h-Head  of  Stand.v..  Rock  Fa...^  Showing  Stand.vo  Ro.  k. 
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I)ih<'Hah(;k  Mkasi  kk.mkms  ok  (Ihass  Hivkh,   l!ll"). 


Ualr. 


KiiRirircr. 


.liinc  :;:(  1).  J».  tJow. 

Juiif  ■-".»  H.  ().  I.c-ach 
July      1 

July    Jl  1).  \\.  (i.iw. 
July     >\  " 


Met.r 

X.I. 

Wiillli. 

K.vt. 

i.im; 

ll'l 

1,1M) 

-i:i 

I.lSti 

:« 

I,1M> 

?•>    i 

"    1 

l.lMi 

-1  ! 

,1 


CiauKi-  i  ...     , 


K<'iiiai'k.'<. 


S.i.  ft.  !  It.  per  1    Fi'ft.    i     Sec.  ft.     i 

I     .Sec.       I 

l-»ll      :7>>.".KS 


J7!l 
74 
M 

mi 

.tM 


I 
Jll.'>      H.'>7-7<> 

Id.-, 


Oith 
I -70 


■2\ri 

151 

.S.') 

tjlh 
IMS 


Alin\i-    .<ixtll 

Kaiii.ls. 
.\lj<)v.'    .\iiitli 

Hapi.lri. 
i'irs<t  KapidsalHivi 

K.'t.l  I,uk<'. 
Helow    lAnk 

Fall-. 
.\Im»v.'  S.'O.iii.l 

Kdpi.U. 


l)lS<HAH(iK    Mka.-*I  liKMK.VT.s  OK   HkhO.S  CkkKK    AT  .IlN.  IIO.N   WITH    Liril.E  Sa.sKAT.  HKWAN 

HlVKK,    IIM.J. 


Uatc.  i;il 


iMl'tlT 

\<i. 


May     >*  1   v..  h.  I'att. 

May  17 

May  2S 
Juni'     A. 

June  10. 

July   IM      (i.  K.  (!aiii:(for<l. 


l.!»2t) 
l,9!(t 
1.920 
1.920 

I.'.fJO 

i.4:r. 


H  •  1.1      -Vrea  of 


Feet. 

l.->(» 
IS". 
170 
14-5 

lOh 
LM-O 


S<|.  ft. 


Mean    |  (iailge 
Velo.ity    Height. 


Di.Heharge.j  I{      .ark.«. 


7-9  0  Mi 

.■>-7  0-63 

•">-l   I  0-37 

.">-2  I  0-99 

:iI-3  004 


Ft.  per       Fec-t.    |     See.  ft. 
sec. 

<»«3  .i^      At  in.iuth. 

l>-7 

1-9 


!■' 


.">i 

(1-9 


1.50     yard."     fmni 
mouth. 

»00     yards     from 

lllllUtll. 


I)is(  hau(;k  Mkasihements  of  La  Sai.lk  Hivek  at  Sa.nkord,  lOl'j. 


Date. 


Engineer. 


.May     3.1   A.  i'irie 


.Meter 
No. 


Wiilth. 


.\rea  of 
.Seetion. 


1,939 


Feet.  .Si|.  ft. 


Mean      j    Gauge.        ...     , 
Veloeity.    I    Height.        4>'^charge. 


Ft.  |)cr  sec        Feet.  .Sec.  ft. 


Itj 


^•2      i        0-33 


,S9-21 


D|S(HAR(;K    MKA.srHK.MK.NTS    OF    MoKHIS    KlVEU    AT    UoSENOKT    Hkid(;e,     1<>15. 


Dnt«. 


Kngiiieer. 


Meter 
Xo. 


Width. 


Area  of 
.Section 


Fi-et.      I     Sq.  ft. 


Mean      i     Gauge     ;    ^.     . 
Velocity,    i    Height.    :    Discharge. 

Ft.  i>cr  see. 


May   13        ,    A.  I'irie. 


Ma 


T.  J.  Moore. 


Juii.'  30        j    K.  H.  PatterKon. 


1,939 
l,I9<i 
1,920 


34 
29 
J4 


50- 1 

37 -H 


Olh 
0  03 


196-9  0.00 


Feet.      I       Sec.-ft. 


So -39 

H4-8.i 
SS07 


s-9 
12 


les 


DUPAHTAfK.Sr  (tf   rilH  ISTEHIOIt 


!   i 


',      ( 


Uat<. 


May  is 
May  II) 
July  24 
Aug.  24 
Sept.  •_'.•< 


7  QEORQE  V,  A.  W17 

DlS,  HAHdK    Mka«1  KKMK.NT«    OK    McUoNAI.D    CWEKK    KT   J.  NCTIO.N    WITH    I.ITTI.K 
S.\SK.\TtHEW.\.N,    Ittl"}. 


KiiRineer. 


K.  H.  I'atterscjii 

(i.  K.  Uainofurcl 

H.  H.  Pratt 

O.  K.  Gainsforil 


Meter. 
No. 

Width. 

Area  of 

Section 

S.|.  ft. 

Mean 
Velocity. 

I'ei-t. 

Kt.  per  sec 

Gsui 


HeiXt.       l>iMhargc 


I'ect.  .S<>c.  ft. 


1MIS7 

(IXf 

!Mi-h7   ' 

(I-3.1' 

IMilKJ 

0-27' 

(Kiltl 

0-29' 

•Hi'iU 

U-2tt' 

Weir  nieflHiirenientK 


l):it. 


DlS«HAKOE   MeahUHEMKNTS  of   Ma.NAZO    HiveU  at    FiuST   RAIMD.S,    Ktl.-) 
KnginiH'r. 


Meter. 

No. 


Widtli. 


Area  of 


Section. 
F«'t.       I     S<|.  ft. 


AuK.  i'(i  H.  (».  l,c!i(li 


1.1  SO 


Menu 
Vclocitj'. 


HciX.    I    t)'«hHr)tc. 


Kt.  per  .sec.l      I'eit  S<i-.  fr. 


:n  17:t-.->  ().4.-| 


7S  b 


DlSlHAKGE  MeaslhEMENTS  OF  OaK  C'keEK  AT  Theesbaxk,   l!tl.-.. 


Date. 


Kiigincr.  '^l«t" 

Jno. 


April  211        !   M.  S.  Muddeii. 
'  N<i  iCUIIKc. 


Widtli. 


1.402 


Feet. 
4 


Area  of 
Section 


Sq.  ft. 
1-2 


Mean 
Velocity. 


Kt.  per  see 
()-.3G 


Height     I    Discharge 


Feet.       I        See. -ft, 

I 


0-4 


DiSCHAltGE    -MEA.SI  UKMENTS   OF   OlTEU   CrEEK    .NEAU    StANUIXAV.A.     HM.V 


Date. 


May  22 

June  lU 

21. 

July  21 


Kngiiicei 


Meter 


.uig.  2tl         ,   IS.  II.  Pratt 


K.  il.  I'atterson.  .  .        1,920 

1,920 

,      ..  1,920 

<i.  K.  Gainsfnrd         i    1,4.V) 

I*     IT     l>^..,* 


Width. 


Kcet. 

4 
10 
10 
11 


.\ren  of 
S^'ction. 


Sq.  ft. 

0-9.J 
lS-40 
17-7 
10 -.-1 


Mean 
Velocit\-, 


Kt.  per  see 

0-44 
0-;«) 
0   19 


GauK>-         ...     , 
Height.    :    lJ"«-l'arg.'. 


Feet. 


S7-91 

l>»-7.'. 

^S-li   iXofiow 
!       >«-21     Noflow.i 


.S-c.-ft. 


0-41 
6-6 

3-as 


'  Beaver  dams  hlnekiiig  (low . 
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DlWHAROE  MeaHI'HEMENTH  OF  OdEI   HiVER  ABOVE  FlHXT  FaIXS,    lltl.'t. 


109 


Uste. 


KnKiuciT. 


M.>t<r 
No. 


Width. 


.Area  of         Mcuii 
f*«'ction.   I   Vclocit}-. 


CtuuRr 
Hi-inht. 


-I 


Uiachargi' 


Aug.  21        i  D.  H.  G.I 


I      Kift.      1     H<i,  ft. 
1,1  Wi     :  Ii4        I  JM 


I'l.  iMT  M'l-  i       Kcct.  Sir.  fl. 


DiscHAKGE  Measikements  ok  Pembixa  River  at  La  Riviere,  1»1o. 


Dttto. 


KiiKinccr. 


1   M«t<T    !    „..,,,      !    .\r™  of    j       Mittu 
No.      t    *^'dll'-       Serlion     |    Velocity. 


.\priU'.s  I  M.  .<■  Madden 

May  2(1  i  T.  J.  .Moorr. 

June  211  '  T.  H.  F«mv.I 

Juno  21'  I  •■      ■ 

June  :«i  ! 


1,402 
1,19<> 
l,19t> 
1,194) 
1,19C 


Fuct.      i     Sif  ft. 


(iauue.        ,-k.     . 
Height.        l>i»charg. 


Ft.  |)er  wc        Feet.  .S-o.  ft. 


14 
14 
12 
12 
12 


IT'li 
U-4 


0-73 
0-41 
0-63 
OtMi 
0-,->7 


91-71 
91-42 
91-42 
91-40 
91-39   I 


12-,s 
3-.S 
4-7 
3-7 
3-2 


DiacHARUE    MEA81HEMEXT8   OF    PeMBIXA    RiVER   3    .MlI.ES    NoRTH    OF    Kll.I..\RNEY,    191,"). 


Date. 


Kngineer. 


.\prU2tJ        I   M.  ^.  .Madden 


Meter 

No. 


1,462 


Width. 


Feet. 


.\rea  of  Mean 

."Section.       Veloeity. 


Uauge.    I    , 
Height.       l>'»chBrge 


piq.  ft. 
1-2 


Ft.  per  see  |     Feet .  .See.  f i . 

1-3        i       89-h3  l-ti 


Dist:HARGE  .Measurements  of  Pigeo.n  ]{iver  bvlow  Sturgeon  Fai.l.-s,  191,"). 


Date. 


Kngineer. 


Mar. 


Meter.   I    „..  .  .      I    .Vrea  of          Mean          Gaug.;     i  ^i-     u 

j^„            «iain.    j   f;,.i.,io„.    |   Veloeity.    '    Height.  Uncharge 

III' 

Ft.  per  see  I      Feet.  .Sec.-ft. 

0-34       I     726-99  |  l,Hi3i 


Feet.      I     ^.  ft. 


C.  (I.  Allen        j    1.912     ',       210       i     3,439 


'  Ice  measurement. 

DiwHARGE  Measurements  of  Pigeon  River  above  First  Falls,  191.-). 

Date. 


Kngineer. 


Mar.    4  C.  U.   VUen 


Meter 
.\o. 


Width. 


Area  of 
Section . 


Mean 
Velocity. 


i      1-Vet.      i     Sq.  fi. 
1,912     j  93        i        805 


Gauge     '■    ,,.     , 
Height.    I    iJiseharg,. 


Ft.  per  see  j      Feet.      j        fjec.  ft. 
1-81       I       89-33  j        1,468' 


lee  nieasurenient. 


170 


OKI'AHTMKST  OF   THK   ISTKKIOH 


7  QEORQC  V,  A.  1917 
I)lS<llAH(iK   Mkahi  KKMKNTH  (.K  (Jr'API'KU.K   HiVKH  NKAK  WkI.BY  (SahK.I.    1915. 


Width.    I   j<,.,.,j„„        Velocity,    I    HWght.    I    l>'»>t"»fB<' 


S<|.    ft.         I''t.    IMT  MT  K<1't  I  Sec.    ft. 

:«•■•     i        107       !        11.-,     I         7)(.i 


I)is«  HAK«iE  Mkahikkmksts  OK  (iiAi'i'Ki.i.K  HivKu  AT  DkCohhys  Fah.\i,  St.  Lazakk,  1!»15. 


Dat". 


Ki.Kifi.MT.  '    MV'''    '    Wi.ltl,     '    An-'X'f       ,..M.-an      !    (iiiunc         ...     , 

N.i,      i    ""I'll     ;  ,s,.rti<iii.   i   Wl.xit.v.   i    Hiiulit.       l>i><l">rKi- 


July   :«)  T.  H.  »..yd  i,ib7 

S..pt     «        I  "  ,197 

Oct.    S!  CO.  .\ll,.ii  :    1,.174 


Kii't. 
45 
44 


S<1.  ft. 

55 -H 
21-5 

;w-5 


Kt.  IMT  Krc.j       KfCt 

li:t 

<I«T        j        !tl(i.j 


Sir.  fl. 


Ihll 


Ohl»  iC'-OA  :i4-4 


l)lS(HAI«iE     MeaSI  HKiUKNTS    (IK     Wh  ITEM  I  I)     ItlVEK     AT     Hol.MFIELI).     liH.'). 


Diitc. 


Ki.Ki..e..r.  ■    ^j!/;'- 


Wi.lili     '    ^r''"  of   I       Mian      1    (iauni'     ,    ...     , 
""""■    I  .S'ltioii    !    V.locity,    I    Hi-i|ilit.        »i"liaw. 


K.-.-t 
April  JCi.       I   M.  S.  MacMi'ii i    1,46a     i     25-0 


Si|.  ft.      |Kt,  per  .-ic  Icit  .Si.   fl. 

3>«-(i     I        tl-05        j        Mi-47  20 


DiKI  HAH(JE     MeaSIUEME.NTS    (IK     WlNNIl-Et;     HlVEH    AT     Oai,1.E.>*.     191.'). 


Um<: 


Kngiiiccr. 


May  22        j  .s.  c.  ()(;rady 


Wirltk     '    Area  of  Mian      !    (iauui-.       ,,.     , 

"><"1.    I   sctioii.    j    Vi-lority.       Hciiiht.      I>'«l""-8i'. 


.S|.    fl.       jKt.    IKT  sec  1-cll  •  .<!■<■.    ft. 

7,24(>        I        2I>.")        !l.U:<5(iO  l<t,2(ll 


DiSIHAKGE     MEASIKE.ME.NT.S    OK     WiNNIPEti     RlVEK    -Vr    ThIIOAT     KaI'ID.x,     191o. 


Date. 


Kiidini'ir. 


May  23  S.  C.  O'Orady 


-Meter    i 
X...      I 


1.46» 


Will  til. 


Feet. 
Ill 


.Vrea  of 
Section. 


.Sj.  ft. 


Mean      I    (Imme     \    ,,.     , 
Velocity.       Heinlit,        I'l-'cliaritc 


Kt.  iH>r  SIC  ;      1-cet  Sec.-ft. 

3-74       I  1,037-77  i        2.:j.'iO 
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DlMHAKliK    MkaHI  KKMKM>;  (IK   \Vl\MI'K<i    UlVKH    MkLOW    I.AKK   OK    IIIK   Wliol),  (  »l    I  I.KTH 

lUI.V 


Diitc. 


KliKilicrT. 


I  Mi'Irr. 


Miir.  L'.'  S.  C.  Otirndy. 


Nn. 


IJIX 


""'•''■     I    S,.rti..„, 


Mi'iiii 

\  ridi'ily 


KiTt.  Ai.  ft.      |Kt.  |MT  .■« 

I 


Htiglii.  !    I>'"ti»fif 


K.-,.t. 
:t4  •  ti-.' 


St.  ft. 
4.!IM 


1J|S<|IAH(IK    MK.\MrKKMK.\iS    <IK     Hl.OODVKIN     UlVKH    S    MlI.KS    KKO.M     MolTll,     l!M."). 


Dali'. 


Mar.    7 


KiiKiiii'cr. 


CO.  Alliii. 


Mit.'i 
No. 


I.UIJ 


Width. 


.\rrii  of 

.S'Ctinli. 


I'cfl.     j         Sq.   ft. 


Mr!iii  (iiiUKi'         ,.      , 

Vrlocily     I    Hright.         l'i»'li:iiU' . 


Kt.  per  SCI-,  Fei't. 

I'tkJ       I     71.">J7 


Srr.  ft. 


let*  coviT. 


UlS<HAH<iK    MeaSIKK.MK.NTS    ok    IJOY.NK    l{lVKH    AT    CaH.MA.S,     Mil."). 


nmi'. 


April  -M 
May  JS 
June  Jh 
-Xiig.     b 


,.     ■  Mi'trr 

J-.iiKinciT.  I      ^-,1 


M.  S.  Madd<-n 
T.  J.  Moon-. 
T.  H.  Boyd 


l,4til> 
1,196 
1,197 
1,197 


I 


Width. 


.\rcii  of  Mi'aii 

.Sctioii        Vi'hnii , 


Height.  I)i.-«'harK.' 


Fift.  I  Si|.  ft.  (I't.  iMT  s«r 

■.•7-(l  I  4.rj  I       ().44 

22S  I  11'. j  I       0-;{7 

UM  .SO  j       OL'7 


!.■.  a 


I 


9« 


F.et. 

S4 

04 

Ki 

2N 

KJ 

17 

H2 

r.6 

1 

S<>c.  ft. 

i'.i;t 

4ti 

L'-a 

00' 


No  diwhargi'. 


DlWHAHOK    MeASUHKMENTS    ok    IkKNTWOOD    KlVKK    AT    MaNAZO    FaI.L.S,     1»1,"). 


i 


Dato. 


KiiKiiH-cr. 


Aug.  •>»  U.  ».  Cow. 

Sopt.  II         :   H.  O.  Leach 


Meter 
No. 


Width. 


.\rea  of    |       Mean 
.■^eetioii     j    VeliM'it) 


Fi^et.    I      .s<i.  ft.   I  Ft.  |>er  « 
1.1  S»)     I        IM       '    i>,.-,a()  o-T.s 


Gauge 
Height. 


Fet't. 


Di.s(harge 


S.M-.    ft. 


l.IWi     j        179        ,    l!.4.a9 


0(>7       ! 


.>.')•  70  ,         l,i»,V) 

I       i.tiaa 


Tiikiii  hy  n.  U,  (;„«. 
Hi  HNTWoou   Kivkh-Masmo   I-ai.i..-     Kuom   I.kit  H.^nk   Nkah  Foot. 


T:ikfii  !■>•  I).  H.  (i(.» 


Hliiniwikiu  Rivtu  -Koi  k   Hank. 


Tuktn  by  1).  H.  (ic.w, 
BiRNTwiiDij  KivKii — T\»KiMiiAi'  Kauij«     I'aiitih.  Vik»      iidm  Hii.ii  Riuue  Hklow. 


1)|S(  llAKliK    .MhAM  KKMKNT.N    in     Hi  U.\  1  \Vl»l  lU    Kl\Kli,     I'.M.'l. 


Date.  Knuinr-or.  H^J,"  '  Width. 


Ari'it  of  j    Mean 
Sei'tidii  iXelocity, 


Hctghf.     Dis^harno  H.  miirk- 


AUR.   I'J  i   !).  H.  Cow. 


I  1,18(> 


Feet.  Si|.  ft.  I   Kt.  per  ]    Kect.         Srr.  ft. 

sec. 

2ei  i,ti;itj      1-51    |ji7:io  '      .'.»7:t    !A;h.vu  ^'■• 

j  I                  I                                            Rapids 

Sept.    .1  ;   H.  <>.  I,.aili            i  l.lMi  |       90  :<:t7        114      739MI              -im     On-     mil^          ow 

:                      i                          '  :                                                      i                                    i        Ciiltr     K»l>M 

.Sept.    f.      n.n.  (;.)«•..  ,  l.lSf.         132  Mi.^         l-tu      I I         l.Hs      Thr«!  milw  l»      w 

;             ,  '  Thre.-  Voir 


^ 
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PART  HI 
LAKE  OF  THE  WOODS  DATA 


t*3i 


1  I 


M. 


7  GEORGE  V. 


SESSIONAL  PAPER  No.  2Sf 


A.  1917 


PART  III. 
LAKE  OF  THE  WOODS  DATA 

LAKE  OF  THK  WOODS  Mil, LINO  CO.  MILL   •A"  lIKADKAOi:  AND  TAILRACK 

OAICIKS. 

lllSTdllY. 

The  recording  of  lie  water  levels  in  the  forcbay  iiiui  tailracc  of  Mill  "A"  \v:is  com- 
inenccd  by  the  Lake  of  the  Woods  Milliiig  ("ompany  in  May  of  IS<M)  and  was  discoiitiniKHl 
in  .lannary  of  10)2. 

1,0<AT1(IN 

There  were  no  RaURes  set  at  these  locations,  the  readinfis  were  taken  by  niea-surins  down 
from  the  floor  of  the  power  house,  the  elevation  of  which  wa.s  KXiS.OO  W.P.S.  Dattnu.  The 
readings  were  recorded  in  feet  and  inches  below  this  elevati«m. 

IIKCOItOS    .WAII.ABI.K. 

From  the  time  of  the  commencement  of  the  record  on  May  '.i,  WMi,  readings  wen- 
taken  at  irregidar  intervals  each  vear  until  January  12.  I !t 1 2.  .at  which  lime  the  reading 
of  these  water  levels  was  discontinued. 
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K«b,        M»r     i    April       M»y    i    Junf 


July 


IV  t'.- 


Auc  8*pl. 

'  1(1'  7<y 


<M.  V.>»,  l).r 


j  24'     2"!  I  ;  IVIO" 

I  I  lip'     ll'l  !*•     ;• 

IS-     .V,-: 


1 


«)'       tt 


■iiV 


HI'   ■«"   I   l>' 


IM'  I.'      IS'  li^j' 
, .       IS'  S* 

Ml'  ()•   1       


J."   ,Vi,' 


w  »• 


It)'  (r 


w  r 


21'  9" 


IT  4- 


IH'  !l' 


i"'  s'j-   m'  2', 


.11'  J" 


IH'7.'/! 

Jl'    (I"         IV?!/' 


1897 


l»'4H' 


i'lu  IIH' 


21'  4J^' 


i-'r2','| 


24'  li>i'l 


-•1'  ti' 

i  -T    I' 


I  is'im- 


ilCIO" 


IH'SH' 


23'  IC 


Ti'l'i" 


20'  tit,' 


I 


18'  4H' 

Tv  4'" 


j  Ml' 


120' 


18'  fi' 


IS'  3»    : 

18'2H'  ! 


urv: 


Relatiou  bftween  iiauffc  reudioff  mxui  datum: — 
Zero  of  KauKe-1,063  0  WPS.  datum. 
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SESSIONAL   PAPIR   No.  Hf 
Mkas  Daii.v  (iAiiti:  IIkiuht,  in  Kkkt,  m    i 


AII.KAI  K    Mu.L  "A",    KthWATIN,    H>ll    IVtS 


AM)    ISW, 
I  WW. 


-ii""    j _:!■",    |.''1*!'_J     -^"'"^j^  April    .      .M,y     ^       ,!«,„.,      J„ly  Am        I       fcpt      I      <>r. 


IkT 


w  »• 


10 

3U 

2) 
33 
XI 
24 
2.> 

2U 

27 
2N 
2tt 
(O 
31 


i  23'  6* 


22'  H- 


2W'   H'   i 


J.I'  li" 
J.i'lf)* 


2.r,^>,-! 


.'.■.'  1" 


23'   2" 


IH'I 


21.-  .1- 


■iVli)'-i"\ 


I.V.til. 


ti 
7 
8 
9 
10 

11 
12 
13 
U 
IS 

le 

17 
18 
19 
20 

21 
22 
23 
34 

2.1 

2U 
27 


35'  0* 


-T  :i"  I 


10'6' 


HI'   3' 


21)'   2" 

'21'  <■■" 
IN'  II-     I  |s7i/     22"   I" 


2-)'  II" 


20-  3'  I 


23'3'/l 


IS'  r 


!7'!1' 


22'  «■■      I  J.-i'|il 

22'  n-    I 


ni'  2' 


2.V10" 


23'  9* 


2.V1(I' 


!  !»'  5' 

19'   Sl^-, 


P 


KelnUou  between  gauce  readina  and  datuii 
Zeroofnuce  -  1 1)63  0  WT  S  datum 


hKI'AHTMUM    in    THh    ISTtiUUlK 


I   'i 


■¥ 


/  MOROI  V.  A.  1t17 
\b*s   l»ui,»  (;,,...►;   ||M.,MI.  IN   V\.v.y.  ..»   Tmihao;  M,,.,.  'A    .  Kr.K*All>,  K.K   IINMI 

\M>  IINM. 
Mum 

*l>nl      I    Mi\     ;    lull,      j    liii, 


llfn      !      ,1,1 


II 

U 

I  a 
It 

lA 

111 
i; 

Is 

I'l    ' 
ii 

24 

*\ 

\n 

•Hi 

■M     , 
N) 
tl 


7 

K      1 


11       I 

I-'     ! 

11    ! 
1-1 

l<> 

17 
IS 

111 
J>| 

.'I 


■HI 
II 


f.'l.     I    M. 


^iiir  ."^t-pt 


:/7-  r 


-in  I '  ," 


.'7   r 


....   .-! 


ill'  Ml 


.'li-  7- 


111'  II" 
Ml'    ■.■ 


i   IH'  O" 

I  Is'   -•" 


i»'  r 

IS'  r 
i7'ir 

Is'  o' 


IS'  ()• 

IS'    I,' 


I7'l|- 

I7'iir 


Ik'i 


I7'lii- 


III'  It" 

III'  11"     I  CM  I" 


:i7'|ij' 


I  I 


j      ill-   I" 

JT    \'\       Jli"    I- 

I 

I 

I     ...vir 


l»'  s" 

IH'   S" 

IS-  i;.,- 


is'  .-,- 

IS-   I- 


17111" 
I7'll>" 


mn. 


.T   I" 


:  iiriii"  .Hi'  V 

IS  I'  <i" 

'  Jif  •)•  I  jii'  i»- 

Jii'ir  '  -.li'  7"     i  Jli'in" 


.'.I'KI" 


J.c  n" 
.•I'll" 

.'.''lu' 
-•rsi/ 

[  IT  :r 

I 

;  Jl'    I" 

I  JV  u- 

3)'!!' 
-ICIO" 


■Jl'  S" 

L'r  N" 


I'li'  r 


iii'ir    .IP'  II- 

I  Jll'    li" 

i  .ll'.M.." 

:.iriii"  ' 

jii'iii" !  .If  ii,' 


;«i'  II" 
111'  II" 


jinii .." 
JII'III  ," 


! .".-.'  li- 


as' J- 
2:,-  r 


■jy  ,,"    I 


-II'  .I"      !  L'l'  7" 
I'll'  7"      !  XV    I' 


I 


-11'  'I-  ,...;  .■rii" 

-ll'll"  I 

-ii'iir  I  .scs'.j-i  I  Jl'  ■.- 

-ii'iir  i            ■  jir  s"    I 

ai'iii"              I  I 

-ii'iii"  '  I  ji'  ,i- 


Relation  lx'twn.n  itnugi!  reading  uid  datum- 
Zero  of  kmuib-  =  I.IW.'IOW.P.S. datum  ' 


fHiHiHh.H.s  NhliiHI    nt    iHh    MWIIuHi    IIYhHttMHIHI<     si  H\  f.Y  I8» 

•IMlONAt   PAPER  N«.  M« 

M»  AN  U\\\     liMi.K  IIkh.iii.  in  I'km,  ..►    IMiiix.  ».  Mm.     X   .  Kkkwmis    >ni<  \'MU 


'MU 


MHC' 


J"'!  '•'■      !    Mnr     i      \|.til  \|„v  I ImIi 


\ii»  s,  ,,, 


lyi        I      S.,,  lb. 


7 
N 
11 
10 

II 
13 
i:i 
M 

lA 

l« 

17 
lit 
\9 
■» 

a 

23 
38 
34 
2A 

30 
37 
3N 
30 
:MI 
:tl 


i  ^':  I 

31'  II" 


'  .'I'l  r 

'"I     ...      I''  ''/ 
I."    '        I'.'i'/ 


jr  ir       i-r,, 


J<i'  7"        l:i-,i.- 

iM'  >r      I'c,-,'  ■ 
I'l  (I- 


mil'-/ 

3IK  7* 


1  I'lT'/ 
^  !<•■   T" 

i  I'''  '••/■  jrii)'/ 


niui. 


1 

3 

i                1 

!■' 

3 

I 

4 

1 

Jl'lH- 
-M'lli- 

II 

! 

.'21  !■ 

7 

2ni)i/i 

i< 

21"   .1' .."    J'* 

« 

]'( 

HI 

11 

_'."i'    ^" 

Jic  7     ■ 

13 

-'V   2' 

! 

211'   .■."'       !•• 

13 

1 

14 

16 

Hi 

1 

I'l' 

17 

( 

|H 

19 

1 

1  -'■'■■  '■ 

" 

M 

1 

I'l- 

21 

I                                1  .'.'>■    I" 

ii 

Mt'   t." 

J:i 

\*.*'    ',"           'n' 

.'4 

2.*! 

l„.    ... 

2U 

j 

27 

2H 

I'l'    '»" 

20 

.«) 

-T   Ml' 

I'.l'    .-.- 

11 

^  .II'  ll- 

21'    I ' 


111     -    211'   '.     " 


-':iHi' 
4'   I' 


Relatiou  b<'iw*-ru  khux*-  rfsiiinic  luid  dituii. 
Zero'if  nufT  -  l.(H(3  U  W  PS  datum 


i!« 


m\ 


I  BO 


DEPARTMEXT  OF    I'HE   ISTERIOR 


7  QEORQE  V,  A.  1917 
Mkan  Daily  Ga<«e  Hkight,  in  Feet,  of  Tam.ka.e  Mi....  "A."  Keewatin,  f<,r  1904 


AND  1905. 

1904. 


D«y.  I    Jan     I    Feb.       .\I»r       April        M 


li 
7 
H 
» 
10 


12 
13 
14 
15 

16 
17 
18 
19 
30 

2. 
22 
2,t 
24 
2.S 


2S 

Mi 

11 


25'  2' 


June     i     July 

24'  N"      i 


Aug 


24'ir 


2.V  8' 


25'  S-  I 


21'  U' 


21'   4- 


24'    1" 


Sept. 


Oct 


Nov. 


Dae. 

2li'  0- 


22'  2* 


25'  4" 

2.'>'  ,5" 

2,V  5' 

25''  '»' 

24'  HL^' 

2.VI0'' 

1 

2 
.i 

4 
5 

rt 

7 

!« 
'.» 
.0 

11 

12 
13 
14 
15 

lU 
17 
l.s 
10 
20 

21 
22 
23 
24 
25 

28 
27 
28 
29 
■lU 
'!! 


I  2H'6H' 


1 


2ti'  ■>" 


\-..r 


1905. 


!.V7'.,- 


19'  .5"        IN'  8H' 


.'4 'I  (I* 


!  23'    11- 


I  23'  0' 
22'   2" 


2.V  .T   ;   21'  .^'H 

121'   Pj- 

I  20'  ir 


19'  r 

18'  H* 
18'  8'' 
18'  41," 
18'   .1 


18'   11" 
IS'IO" 


20'   2" 


20'  4}i'' 
20'  5^- 


20'  9H" 


19'  «ia"j 

19'  7"     I  18'    I- 

;  t^'  r 


18'  C 
19'  OH' 

19'   1" 
19'    I"./ 


I9'll' 
19'  9H' 

19'   .l' 


20'  0" 
20'    I" 


20'  2* 


20'  2" 


20'  54' 


Uelation  between  gauge  reading  and  datum ■- 
Zrrn  of  gauge  -  1.063  0  W.P.S.  datum 


20'IO'' 
■M'W 
21'   2" 


21'  3" 
21'  7" 
22'  Ci..- 


24'  rt" 


24'10' 


21'  7,'4" 


M'^v 
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SESSIONAL   PAPER    No.  2Sf 

Mkan  Daily  (iAioE  Height,  in  Feet,  of  Tailbace  Mill  "A,"  Keewatin,  for  190fi 

AND  1907. 
190«. 


l>Hy        Jan.     !     Kf 


3 

1 

■•   1 

o 

.i    L'4'7'/ 

8 

9 

10  ; 

11   i 

12  1 

13   1 

14   ! 

15  1 

IH  1    . 

17 

18 

19 

•M 

21 

22 

23 

24 

25 

2t> 

27 

21'  .r 

28 

29          j 

30   !       ! 

31 

Mur    I    April    j     Msy     I     June     j     July 


24' 10" 


I  20'  N-      i  20' 10-      \ 

.4'  »i"   I  20'  7-      i  20'10"' 

2(1'  4':,"  ,20'll',-;  .'I '10'^ 

!  20'  3'      !  lit'    I' 

■  20'  2'/ 


2t'.l'/ 


,  21'  r 
\  21'  3' 


20'   1 1 

21'   s- 
20'   2"        21'  »" 
1'  M4 


I  2I'10,l2' 


L'I'Oia'  I  20'   Pj 


.'3'  (V 


21'  !l' 


I  22'  4" 
:  2rsi/ 
1  2.'..,-, 

!  21'  0" 


20'  3ij-l 

20'  4-  1 

20-  5- 

20'  ti" 

20'  T     \ 

.'I'UIH 

20'  •)' 

.'I'll!', 

20'  !|- 

20' 10- 

AuK 


Sipt.      i      Oct       j     Nov 

2.V   1- 
2.V11- 


22'   2' 


22'  M" 
22'IOH" 


23'  2- 
23'  5" 
23'10J</ 
2.V   1" 


25'l|i,' 


2.V  HI  .- 


25'  3!./ 
25'  3* 
23' 10' 

24'  7 'a' 


25'   1' 

25'  2" 


2.-)'  21/ 

25'  2H 

25'  5H" 

2.-.'  5U/ 


25'  it- 
25'IO" 


22'  ti>,' 


24'  liU/ 

24'  44'    25'lOii" 

24'  7  4'' 

24'IO'' 

21'  0,4' 


24'11' 

■M'U'A" 
24'114' 
24'll,l5" 

24'lllj' 
2.-.'    1- 

25'  2  4' 
25'  2' 
25'  O- 


1907. 


8 
» 
10 

U 
12 

13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
2S 

2fi 
27 
28 
20 
.10 
31 


'  !  21-.'  5'       ,  .  . , 

25'  T     ;  i  24'  <l- 


I  23'  0" 


2ti'  !!-        25'  li" 

2«'5- 

j 

2i;'  (1- 


211'  7"     > 


M'Uf 


2.i'   1-     I 

■    ■    ■        I 
25'  7"      i 


23'  0* 

mi* 

22' 10* 


23' 1,4  • 


JO'lo'i 


24'll' 


.'3'  4" 


22'   IC 


22' 10' 


Relation  between  gauge  reading  and  datum  :- 
Zeruof  gauge  -  l.OOSOW.P.S. datum. 


li 


I! 


IBS 


DEPARTMENT  OF    THE   ISTEHIOH 


7  GEORQE  V,  A.  1917 

Mk.w  Daily  (iAioK  IlKKiirr,  i\  Kkkt.  i»k  Taii.kack  Mii.i.    A."  Kkkwatin,  foii  I!«(S 

ANt)  l!KH>. 
I!H)H. 


Diiy  .     .Ian      1     r..!).         Miir,       April 


9 

in 


12 
13 
14 
IS 


IK 
lit 


24 


£7 

2K 

;«) 
;<l 


May        Jiiiit'  July 


Auk        j     **<'l>l  IH't. 


Nov.      !      I  he 


a'n- 


IV  0" 


Jl'  li- 


.'1'  V 


23'  V 

23'  5" 

24' 

1" 

21' 

1- 

24' 

7" 

1909. 


f  li    ■ ' 


9 
1(1 

11 

12 
13 
14 


111 
17 
IN 
I!) 
2(1 

21 
22 
23 
24 


21  i 
27 
2S 
29 
:«u 
.11 


27'  3" 


27'  (I" 


27'   I" 
21)'  9" 


U''iiitii>ii  lM>tw(fn  icuufEc  reodiniE  luid  datum:- 
Ziro  (II  itauBi'  =  I.(l<MOW.P.S  (latum 


2(i'  9" 


2H'  »- 
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SESSIONAL   PAPER    No.  25f 
Mkan  Daily  (Jai  <;k  Hkight,  in  Fkut,  hk  Tailhac  k  Mii.i.  "A,  "  Kkkwatin.  kou    1910 

AM)    lltll. 

t!)l(l. 


Dliy. 


II) 


i;< 

14 

ir. 

Hi 
17 
IS 
1!) 


■Its 

27 
2« 
M 
:<() 
M 


.liui 

K.-h 

Mrir 

L'li'   4- 

April 
■•■■V  '.!" 

22'  (,- 

N!u.v 
2(1'  '.1' 

June 

July 
21'   1" 

Aug. 

Sept . 

(Vt 

- 

Nov 
27'lt" 

21  I'M!" 

22'   N' 

21'  '.<' 

2(i'10'' 

27'   .1" 

•_'S'   H" 

2ti'  s- 

2:'  r 

■ 

21.     '■" 

21'  SI" 

21'  ()" 

21'   2" 

21'  CI" 

2.vi(r 

211'  .-.• 

27'  ()• 

■ 

i>.".'  r," 

I).-. 


I*)ll. 


■Ill" 


2S'  11"      j  27' II 


K«'lati<ni  iMMwtf'H  i!:inK<^  ri'adiuii  auil  (latiiin:- 
Z.riiof(iauif  =   l.lXi.i  IIW  P.ti  ilaluiii 


2S'  (I" 

2s'  n" 

.II'  2" 


'Ml 


•J.-f-   14 


184 


nEPAHTMK\T  OF   THE   ISTF.HtOH 

7  GEORGE  V,  A.  1917 
WINMPIX;  RIVi;i{— HKI.OW  FORT  ISLAM). 

III8T.)KY. 


In  1914,  on  OiIoIht  S,  a  staff  (laUKc  wus  cstahlishcil  on  the  Winnipcji  river  directly 
below  Old  Fort  islan<l.  I)v  S.  ('.  O'dradv. 


liKl  OHKS    A\  All.AHI.K. 

From  the  lime  of  installation  of  this  i;au(te  n  cords  of  Kauge  readings  are  available  up 
to  December  4  of  the  same  year,  when  the  st.ation  was  ahundoned. 


1^: 


Mkan  Daily  Caiok  Hkight,  in  Fket,  of  Winnipec;  River  bei.ow  Old  Four  Island. 

FOR  1914. 


'  Day 


8 
9 
10 

II 
12 
13 
14 
l.i 

MS 
17 
IS 
111 

20 

21 
22 
2.3 
24 

2:1 

2li 
27 
2S 
29 
30 
31 


Feb 


Mar.    :    April       May 


June 


.lulv 


AUL- 


I  I 


.Scpl 


> 


ntiittinn  iM'twpcn  Kaiiiio  readinK  and  datum; — 
Z.  r..  of  gaiiKC  -  936  til  W  P.S.  datum.  Ont   .S 

Zero  of  gauije  -  93«  til  WPS.  diituni.  Nov   :! 
Zero  of  eaugc  -  <t3«  .i3  W"  P  S  datum,  \ov.  2."i 
'  Frozen  at  trauge. 

'  In- 1)  inches  thick  at  k:i lie.-.  :ind  Iron-ii  40(1  feel  .,ul  Irc.in  irailii. 
"n  Feb.  15.  ini.i.  chaiin.-l  \\;n  -till  open. 


99  9tl 
100  00 

100  00 
99-94 

•19  on 

99  9ti 
99  .■)7 

99  :i(l 
99    IH 

9S  90 
9H  77 
98  S2 

98- 8-1 
98  8t> 
98  S7 
98  7:i 
98  II,-, 

its  1 1 

9S  .■|2 

9K  (.■) 

98  lis 

98  7s 

9S  78 


1  -  - 

1 

V 

98 

.■M) 

98 

3S 

98 

43 

98  44  1 

98 

40 

98 

.39 

9S 

44 

98 

30 

98 

29 

98 

h\ 

98 

.1.-, 

98 

.'12 

98 

M 

98 

.■■9 

ns 

49 

ns 

371  t 

98 

.Vi  j 

98 

03 

98 

t>2 

98 

.i2; 

98 

K,   I 

98 

.'lO 

98 

42 

98 

.11 

98 

M 

98 

6.1 

98 

til 

9s 

112 

9S 

47 

OS 

37 

I).., 


98  64 
98  tv» 
98  bi 

98  (M 


>'islill<'|„M, 


i'Ho(iHh>s  uhfoirr  (ih   Tin:  mamtoha  nyi)Uo.\rh:THi>   si  ux  Ky         I95 

SESSIONAL   PAPER    No.  2Sf 

I.AKK  01"  Tin:   WOODS.  ONTARIO  I)  I' W.  (;Al(;i;  AT   Ki;i:\v.\TiN. 

IIISKlliV. 

This  uauKc  \v;i.>  oiijjiii.'illy  set  liy  llic  Oiitarii.  I  ).'|>;irtni(iil  .,f  VnhVw  Works.  In  I'll  1  it 
was  tii'il  ill  to  W.I'.S.  (liitiiiii  ill  coiiiicctioii  with  Wiiiiiipcij  Hi  ,r  Power  Surveys,  ami  from 
Mav  1.   I<ll;{,  naiiKe  reailiiies  lia\e  Iiiiti  olitaiiieil  l)v  iiieiiihers  of  this  Siirvev. 


This  Miifi  (jauue  i-  seeiire( 
Keewatin  f.ako  hriilije. 


l,U(  ATI((\. 

to  a  jiiie  on  tiie  west 


<i(le  and  near  the  south  end  of  the 


l!K(<l|{l)S   w mi.ahi.k. 


1  Toni    May    1,    l!ti;{,  eontiimoiis  d.iily   neord  of  Jiaiiue  readinifs  at   this   point   are 
availalile. 

Mk AS  Daily  CiAKiE  HEiOHT.  in  Fket,  of  Ont.  D.I'.W.  I.akk  (  Iai  ck,  KEEWAns.  for  I'M.i. 


fJay-       Jao  Feb         M»r         April    |    May        .luiir  Inly  Aug.     !     Sept      '     Oct.       !     \ov.     '      Dec 


13 
14 
15 

Ifi 
17 
I.S 
1!» 
2)1 

21 
22 
2.3 
24 
2.^ 


.10 


',    ~ 

- 







99  SS 

99  <H) 

99  .51 

99 

S9 

99  .W 

9H  94 

99   1(1 

99  (Hi 

'.m-Hh 

99  !t0 

99  ti2   . 

(Kl 

S7 
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hut  was  tieil  ill  to  W.P.S.  (latum  on  .hine  2.'),  1!II2,  and  from  .lune  I,  ltli:<.  K^'OKe  rea<iitiK> 
have  Iwen  taken  at  this  |M)iiit  liy  meinlMT^  of  this  ."survey. 

I.OC.M'KIN. 

This  KiiUKc  is  located  on  the  arm  of  the  \Vinni|H'K  river  known  as  DarhuKton  l)ay  and 
is  al>out  .M)  feet  north  of  the  iK>\vcr  house  hea<l  ({atesof  Mill  "\"  of  the  Lake  of  the  \Vo(hU 
Milling  Co.  at   Keewatin. 

IIWOHDS    AVAII.AHI.K. 

From  the  1st  of  .lune,  Ittlii.  continuous  records  of  );auKe  readint;s  at  this  point  are 
availaliie. 
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Tlic  stiilT  Kiiugc  ill  tlic  lailiaii'  nl'  tin-  Noriimii  <laiii  was  i.iiniimlly  s.1  in  pLuc  \>y  tin- 
Ontario  Department  of  Piililic  Works,  luit  tlic  taking  of  rtronls  on  sain  s  (liMuntimicd  in 
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licrn  taken  since  tlial  time  1)\-  i|ii>  Sur\i-v. 
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liKIWUTMESr   or    THE    ISTKHIOH 


7  GEORGE  V,  A.   1917 


KKKWATIN   |{I\i:!{  HIUlKii:. 

HISTOKV. 

Tlic  (jaiiKc  at  Kccwatiii  river  hriditc  was  (•stal)lislic(l  iiii  June  "iS.  11II2,  liy 
S.  S.  Scovil.  at  the  lime  of  llic  (•stal>lislmiciit  iif  a  inctcriiiK  section  on  the  Winiiipe):  river  a' 
north  side  of  Tunnel  islaiul. 


This  Kail)t<'  is  located  on  an  upslrenin  pile  at  the  south  end  of  the  Keewatin  river  hri.ive. 
which  is  located  one  mile  west  df  the  metering  . lectin. i  aliove  referred  to. 


;r 


HKCOHDS    AVAlr.AiU.K. 


From  the  time  of  the  installation  of  the  (lauKe.  daily  readings  have  been  taken,  with  the 
exception  of  Decemlier,  1!M2,  and  January.  February  and  part  of  March.  IOi;{,  when 
readings  were  taken  once  a  week. 


PHtHiHKSS    HKl'OKT   OF    THE    MAMTOHA    HYDHOMHTHK     srH\  hV 

SESSIONAL  PAPER  No.  25f 

Mkan  Daily  (i.M  <iK  Hkkjut,  in  I'tKi,  ok  Wksi  Hi<.\.\(  h  \Vi.\.NirK(i  Hi\ku  m  Kkk 

HivKK  Hhidok.  hik   I!tl2  and   1!II.<. 
lit  12 
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HlSKiilV. 

Till'  pri'Sfiit  tailratc  iraiinc  of  the  Kcnora  I'dwi-  Hoilsi-  wa-  xl  in  place  l.v  lli,-  .niployii-- 
(if  the  I'dw.T  House  in  the  Fall  of  11)10. 

The  headraee  Kaiiffe  w:i,-j  set  in  place  in  Anj;ii-l  of  1!»()7,  ihniiiili  tlie  loealion  ha-  hi-eii 
-lishtly  chaiiued  since  that  time. 

On  ,lnne  24,  I'.tV.',  hotli  of  these  uaunes  wen-  tjeil  in  i,,  \V.I'..<.  .latum  ati.i  te.Mtnl-  ol 
dailv  uange  heinht  ha\e  been  taken  since  May  1,  l!»i:'>,  by  members  of  thi-  Siiivev 
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I.<|<   XTMjN. 


The  tailracctfa'    <•  at  the  Kenora  Power  Hoiisi-  i>  located  about  fifty  feet  down-lream 
Irom  the  easterly  end  of  the  (jenerator  room. 

The  heiwirace  iraufie  is  placed  at  the  easterly  end  of  the  forebay  abo.il  thirtv  feel  above 
the  rocks  at  the  head  ;;ate~  of  the  plant. 


iiH  (i|tl)~     \\ -MI.AHI.I.. 

From  May  1.  191o.  coiitiinioii~  daily  duiii^e  readitii^~  on  these  two  iraiiae-  uie  ivailabli 
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.(1.  K- 

22  :i(l 

1,355 

.vS 

( .. 

.(..  '1.; 

22  »(l 

945 

-- 

lid 

l.ino 

.l*! 

'■' 

1..    'Ml 

22  s.'. 

1.015 

J  J 

:i.( 

!  ..i'J."- 

".N 

7  V 

a.".  'Ik 

2.1    ,11 

MM 

22 

.">!* 

!.;i4:. 

■,s 

7(' 

.1.1  'It 

22  7». 

990 

22 

;(i 

1.  ."*.". 

.i.S 

<(' 

.  ;•  1  1  _' 

22   2^^ 

1,33IJ 

22 

.)(. 

i,.it.". 

-iN 

71 1 

ill    -,4 

22    11, 

l,48U 

-- 

jt. 

.iS 

.  1 

a.'i  7ii 

-'-'    ■'  ■ 

1,070 

_'.; 

.>7 

7').' 

"•^ 

7n 

ai,  1.1 

22  27 

1.350 

_'_' 

..V 

:>.•:■-  12 

22    2t. 

1,4.%'r 

i        -1 

<t 

i,M"' 

.),S 

<  .1 

a."i  71 

2.1  u2   ; 

1,000 

1        ['J 

J4 

1 .3M) 

.  iS 

71 

a.-,  94 
ati  47 

22-7^ 
22  21 

1,290 
1,440 

"" 

i 

i.;{.jr) 

.',S 

''L 

ar,  .-.a 

22,4      , 

1,49.'. 

I.O*Kt  (N7  HI' 


Hiitun 


2,51-16 


I  n 


t 


It' 
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OIH'AHT.\lh:.\T  OF    run   ISTKHIOH 


7  GEORQE  V,  A.  1»17 


Mean  Daily  (iAHiK  IlKKiirr,  in  Feet,  and  Mean  Daily  DitniiAUdE,  i\  Ikkt  i'Kk  Se( 
i(K  Mast  Hkan«h  VVinnipeo  FIivek  at  Kknora  I'owek  Him  se. 
nm  .Ianiaky,  Febhvaky,  .Mak<  n  wd  Atkil,  I!»14. 

.IaM  AKY  MaUCH 


Diiy 


1 
•i 

i. 

4. 

8 

(i 
7 
8. 
9. 
10 

11. 
M. 
IS. 
U 

IS 

10 

17 
IS. 
lU. 
30 

21 
22 
23 
24 
2S 

M 
27 
38 
39 

30 
31 


8 
U. 
10 

11 

12 
13 
14 
IS 

16. 
17. 
18 
19. 
20 

21. 
22. 
23 
24 
25 

2« 

27 
28. 
29. 
30   . 


HriulnM 
Oauiie. 


-.s  t^ 

.is  tK) 


.is- 7(1 

J8  72 
.•iS  70 
.".».6(i 
.Vi'68 

.vs  rts 

V>  6H 
">»'7I 
■>S  ■  73 
.is  72 
.>K  tt7 

.">»  73 

.)S  Ii7 
OS  mi 

SX  73 

.^^  7(1 
i^  7-' 
iX   (il» 

■,.v  7ti 

.-.s  7H 
.•|S    s<l 


."i.s  S() 


.SI) 
71 


.>  7.% 

5>*  7v 
.W  7.S 


11.  1^1 
.ill  II. 
3li  42 

:t.'.  IK) 
;l.-.  !i,s 

.!.■.  VI 

.(.'.    (i,S 

36-41 
3«-43 

3.)  S.". 
3(143 
36 .  48 
3« .  4 1 
:l(l  3(1 

3.i  '11 

35  SI 

3.^  52 

3.%  71 

3.i  Wl 

3,".  S7 
3S  s;i 
35  7!l 
35  50 
35  (\2 

35  tKI 

35  7'. 

35  !KI 

35  93 

35  '10 

35  SS 


Head 
in  feet 


-'2   '5 
ii  111 


DiMfaknre. 
c  f.  • 


I    13(1 
I.IJO 


23  (H) 

i,.ni.> 

||:).-i 

-'2  71 

'.12(1 

22  .Ml 

.VMI 

23  (15 

MO 

22  .'((> 

1,225 

23-37 

1.395 

22  27 

I.3IM) 

22  S7 

1  .OMO 

22-27 

1.330 

22-20 

1,515 

22  27 

1,385 

22.3S 

1,315 

22  77 

l.(M5 

22  Ml 

910 

23  21 

M(l 

23  01 

795 

22  H7 

S95 

22  .S(i 

22  S5 

22  SX 

23  Id 
23  II 

22  >*> 

22  93 

22  79 

22  H,-) 

22  H(i 

22  92 


945 
97(1 
!.45 
1.005 
925 

9(15 
»tl5 
9(15 
995 

1  ,()2.-. 

1.(125 


Fehriary 


.15  ,Vl 
:15  7i; 
.15  7v 
35  94 
:15  92 

35  93 
35  ',(,( 
15  72 
l."i  93 
15  9(1 


94 

»7 


35  (o< 
35  SI 
35  HI 
.  '  ■<5 
:i5  91 

35  ,S7 

.15  Kl 

35  (to 

35  HIi 

.15  m 

35  S4 


22  9". 

22  OS 

22  <(ti 

22  S3 

22  Xi 

22  S2 

22  N2 

2.1  (IS 

22  Ki 

22  S4 

22  S4 
22  .•«) 
22  S'.t 

22  H4 

23  (Hi 

22  S7 
22  93 
22  95 
22  fll 
22  S5 

;:2  90 

22  93 
22  S5 
22  94 
22  S5 

22  91 
22  ».'! 
22  33 


(115 
.SS5 

'.m\ 

US5 
1.(130 

1,(HI5 
I.IHKI 
955 
1.1115 
1.075 

1.1(H) 
1 ,0S5 
1.(170 
1 .045 
««() 

995 
l,(HKI 

955 
1.010 
1.035 

1,015 

I  ,(HH) 

1,050 

!M»5 

9.15 

S90 


IK-aitrBi'i 
( inuilr 


5S  l«) 

5.S  112 

5S  1)3 

.'iS  (if. 

.5S  (12 

5H  5S 


.5S  li.l 
.5S  ii4 

5s  70 


5S  53 

5s  53 
.5^  (il 
.iS  .55 
.■58  ,54 
.5S  47 

5s  57 

5s  .5(1 

."iH  IK) 

.)S  liil 

5s  .59 

5S  (Ml 


.5S 

61 

5S 

01 

5S 

114 

.58 

(12 

.58 

Ii2 

.5S 

03 

.58 

.53 

.58 

.57 

.58 

HI 

.58 

HI 

.58 

H2 

.58 

51 

5S 

.5(1 

5S  .-.L' 
.">.v  53 

5H  :m 

5H  50 
.58  (14 
.'iS  (14 

.5S  117 

.58  71 

.58  71 

.58  74 

.58  78 

.58  8" 
5S  7- 
.5.S  71 
5s  SO 
."iN  84 


TailniiT 
CJautrr, 


III 


M 

."Kl 

30 

52 

1.1 

SI 

30 

.52 

.Hi 

5J 

3(1 

57 

3(i 

52 

311 

51 

3H 

47 

35 

74 

3(i  (17 

.10  51 

3(i  3S 

3(1  10 

36  48 

36  50 

35  84 

36  46 
36  50 
3(i  54 

36  (Kl 
35  IIS 
35  (17 
35  7:i 
35  S4 
35  70 


Head 
in  (wi 


.17 

2S 


22  II 
22  K2 
22  10 
22  (Hi 

22  (Mi 
22  07 
22  12 
22    17 

22  9(i 

22  04 
22  IS 
22  48 
22  05 

22  (13 
22  77 
22  OU 
22  04 

21  93 

22-54 

22  5S 
22-63 
22- 87 
21-75 
22  90 


DiaoharKc 
0.  f  K 

91(1 
1 .2(15 
1,115 
1.115 
1,130 

1. 1(H) 
1.140 
810 
1,230 
1 ,2.55 

l,'2('>0 
l,2,KI 
1. 1811 
1.135 

7(NI 

s;io 

1,180 

l,i:io 

8(81 
1,125 

1.135 

80(1 

1,085 

1,075 

1,18(1 

SS(l 
865 
815 
710 
720 
710 


Al'Kll. 


38-72 
38  72 
38  83 
35  86 
35  72 


22-89 

22  89 

22  81 

22  76 

22  90 

.38  72 

22  91 

35  d» 

22.65 

35  87 

22  70 

35  S3 

22.78 

35  .'is 

23  03 

35  7S 
35  67 
35  70 

35  71 

36  20 

36  42 
36  35 
36  29 
:t:  (id 
36  37 

36  37 
35  76 
35  72 
35  70 
35  66 

35  51 
35  7 1 
35  7s 
35  S4 
35  71 


22  84 
22  84 
22  86 
22  84 
22  32 


Relation  lietwi^n  gauge  readiuK  ami  datum: — 

^ro  iif  honilrnc-  !ind  (iiilrace  KniiKe^  .*  1,000  (10  \V  1 


22 

11 

22 

15 

22 

21 

23 

04 

22 

27 

.).i 

.30 

22 

95 

22 

99 

•^3 

04 

23 

12 

23  31 
2;;  UT 
22  93 

22  96 

23  10 


710 
740 
775 
805 
735 

7«<) 
855 
830 
765 
700 

770 
735 
750 
725 
890 

92(1 
936 
970 
685 
935 

855 
08.- 
690 
685 
685 

040 
(i8.'i 
710 

690 

6S<1 
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SESSIONAL   PAPER    No.  25f 

MuN  D.Mi.Y  (Iak.k  IIkilmt,  in  Fkkt,  and  Mkan  Daily  Disc  hakok,  in  I'tET  i-kh  Sur. 

"K  i:Asr  Hhan.ii  WiNsiPKCi  RiVKK  AT  Kknoka  Powkh  HorsE, 

K)H  May,  .Ii  nk,  .Iii.y  and  Arcii  st,  1!I14. 


11. 

12. 
13 
U 

15 

Hi 
17 
IM 
19 
20 

Ul. 
22. 
23. 
•M. 

2S 

»> 
27. 

2H. 
2<i 
.HO 


Hpttilrare 


.">M   •12 


.VI 

111' 

."iH 

ii:i 

.">» 

IJ 

.VI 

I.-. 

!          .V.I 

(i."i 

•"iD 
.VI 

III 
17 

'          .VI 
1          ■''" 

14 

1          .VI 

.»- 

1          .V. 

J, 

.w 

411 

.Ml 

:i7 

1          .VI 

.1(1 

.VI 

I 

:il 

i          ,Vl 

:i:i 

.VI 

:ti> 

.;          .V» 

(II 

•VI 

.■>4 

.VI 

.'tS 

Tailracc 

:t.',  7.'. 
;i.i  i.f, 
:c.  Ill 


.111  ."i." 

:»•  :,t 

:iii  in 

.).■>  <<j 


I  letul 


-.)   2li 


Disrliaruf 


117(1 

LMI 


i.l.-, 
t.7t' 


LM  .-.1      I 


111 

tiS 

111 

L'J 

111 

71 

1.". 

.^7 

ill 

01 

ill 

.11 

VI  .•►4 
.VI  l>."i 
Vl  nil 


i7 

L';i 

U't 

t>ti 

Hi 

72 

i7 

ill 

(7 

-ir* 

{7 

is 

IH. 

IH 

i';i 

;s 

lij 

-'2 

17 

--' 

411 

•J:i 

(1.-, 

J2 

M 

L':t 

Xi 

LM 

.O 

•  - 

-- 

■».j 

li(l 

-J 

JS 

■_'-' 

17 

J  J  Jl 

-'J  O'.l 

-•I  SI 

-'I  l» 

.'I  \2 

Jl  1.1 


s'ni 

N(J1 


Hfadriirc 

CJUUKf. 


Taiirarp 

CiBIIIT"' 

:i<>  41 
:t!i  -'7 
.:'i  .11 


Kl   1)7 
VI   1.1 

VI  ss 


.ll.VK 


1 

(                          1 

!     Vl  117  : 

.is    III 

"    ".- 

Mill 

71 

- 

.VI   72      1 

US   .11 

21   :ts 

'.•HI 

",s 

.( 

.■>a  (IN 

:;.s  ii.s 

21    IHI 

'M.'. 

-s^ 

4 

.■>9  .'.11 

IN  UN 

JU  ss 

SSU 

'iN 

5 

VI  74      , 

•  IS  71     1 

21  ii:i     . 

■CC 

Vl 

"■1 

11. 

V<  71      ' 

:i.s  71 

21  (III 

'KHt 

■,'. 

.(] 

7 . 

V4  7:( 

:is  :i:i 

21    40 

•  ;;{(i 

'iH 

)*• 

S. 

..U  71 

:is  .-.1 

-'1    17 

N?)! 

-,, 

'A\ 

9.  . 

Vl  S7 

:i.s  <i| 

211  ■11, 

SSI) 

V.i 

hi 

10.  . 

;       .VI  <iK 

j 

:iO   10 

20  s,s 

NK.'( 

.Vt 

in      1 

11.. 

i          Vl  )«> 

:;'.!   Ill     ' 

211  7s     ' 

"1 1  .' 

."»'.* 

.50 

12. 

VI  <J4      i 

:i>i  10 

20   SI 

S?MI 

"i'J 

;:4 

l:i 

1          .VI  '.14 

:10   12 

20  s:; 

't(;,"i 

.".<» 

14.  . 

>At  02 

.(.s  xs 

21    11 

n;^.-, 

'>'.* 

i:; 

1.1 

.Vl  •.>[ 

;{N  'ID 

21    Ol 

•^711 

V. 

1 ;    , 

11, 

iKI  02 

::!i  117 

20  11.-, 

M.n 

.'i^i 

I:'     ■ 

17 

mi  mi 

:i"   12 

20  07      . 

M4I 

.".'t 

IN 

Vl  71 

:i!i  1 1 

20  no 

'nN.') 

.".!• 

1 1     '' 

lU 

1          Vl  '.11 

:io  2:i     ■ 

20  71 

^.K.". 

Ot, 

2(1 

!             oil    111 

:i!i  :)2 

20  SI 

M.'i 

:!'!• 

117 

21 

.VI  \s 

:i;i  0.S 

20  .so 

i>t'A\ 

.v.. 

l!j 

22 

IKI  0.1 

.i<i  i.i 

20  '10 

'I'J.'f 

.V' 

ii7 

2.1 

IKI    10 

.i'l  :io 

20  so 

!.<H.-. 

"i.S 

24 

.Vl  !K1 

.i'.l     IS 

20   42 

l.fHNI 

.')S 

•\j     ] 

2.'i 

.VI  7:l 

:i<i  114     1 

20  0>l 

1  .(NHt 

"tS 

N^* 

2ti 

!          .V,  7N 

;".  7J I 

■_'(>  ;i-    ■' 

27 

Vl  (i:i 

.ill  UN     ' 

10  '.l.'i 

',  ••»."! 

.'»** 

•ts 

28      . 

VI  M      ' 

:n>   1.". 

211  ;:'.! 

,-;, 

.".'* 

M7 

29 

Vl.  .S7 

:i<i  :ui 

20  ,"i7 

7  Jit 

■Vt 

M 

.Ml 

VI  S7     j 

1 

1            1 

HI  41 

20  1.; 

1 

1  .>.» 

.V* 

07 

.I'l 
■i'.l 

;tii 
.1(1 

:io 

.VI 

.I'l 

.',s 

:i'.i 

112 

.10 

l:i 

:i'' 

:i(l 

.i'.l 

i;i 

Hoail 
in  fe<'( 

■211  -.H 

2(1  lis 

211  .VI 

20  IS 

2(1  IK 

2(1  70 

2(1  2:t 

2(1  .1.1 

20  :',! 

2(1  Ml 

20  III 

20  44 

20  4:1 

20  12 

2(1  Is 


Di^cliurH'' 


705 
710 
720 
76.5 
800 

7*1 
760 
040 
72.1 
905 

HU.5 

ma 

715 
720 
72S 


:ii|  7:t 
.19  .Vl 


id  .•,( 

:i'i  .1.1 

;i'.i  ;!2 

.I'l  .",1 

19  1,". 

.19  .jo 

.19  17 


211   17 

73.5 

20  04 

760 

20   1.-, 

1 .005 

20  :I7 

67S 

20  29 

900 

2(1    11 

740 

20  24 

7S0 

20  :«l 

740 

20  2S 

740 

20  :ii 

72.-. 

20  .-,4 

20  40 

20  .11 

20  4:i 

20  2.". 

20  HI 


(175 
730 
740 
750 
770 
755 


.\l( 


20   2.-, 
20    II 


I'l 

2  s 

I'l 

1  ! 

.';s 

'1., 

:(9 

07 

.19 

III 

:i'i 

III 

.19 

07 

I'l 

Ol. 

.Is 

"2 

.is 

92 

.IS 

9;i 

12 

-■" 

2" 

:l'.i 

21 

:19 

20 

:i.s 

'.HI 

lis 

9(1 

:19 

07 

,;v 

N'! 

lis 

.".2 

lis 

i:i 

-— 

49 

37 

4S 

19 

s| 

20 

19 

20 

20 

.1.", 

20 

1.-, 

20 

2.1 

20 

21 

20 

1:1 

20 

04, 

20 

07 

20 

20 

211 

20 

20 

Is 

19 

'14 

19 

s7 

20 
19 

02 

i:f 

'19 

-O 

41, 

-•0 

94 

21 

117 

21 

Vl 

75.-. 

(H(0 
750 
wr, 
97.0 

'.mi 
7.J0 
7.V1 

685 
745 

7.i5 
755 
760 
755 
755 

70.i 


990 
1 .24.1 

1.255 
1. 010 
720 
1.260 
1 .340 

i.Owo 

1.240 

1,220 

72.1 

i>7.i 


iwuuu  uv^wovu  KnuKi*  reiHiiiic  ana  aatum: — 
Z«ro  of  hradratf  and  tailnic«  icau(e«-l,000  ()0  W.P.8.  datum. 


111 
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Mi 

m 


.'•■^1    -15i 
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I 

II  i 


7  QCORQI  V,  A.  1917 

Mean  Daily  (iauqi:  Heiuht,  in  Feet,  and  Mean  Daily  Dim  hakue,  in  Feet  peh  8i:«  , 

«K  Kast  Branch  W  innipkq  River  at  Kknoha  I'oueh  HorsE, 

Mill  Septkmukh,  (K-iohkr,  Novkmheh  and  Dkikmhkh,  l<tl4. 

S»1TEMBER  NoVKMbKK 


Day 


H 
1(1 

II 
13 
13 

14. 
15 

Di 
17 
lit 
19 
20 

VI 
23 
23 
24 
2S 

2t> 
27 

28 
2W 


II 
II' 
i.i 

14 

h". 

II, 
IT 
l^ 
111 
2(1 

21 
22 
iA 
24 

2S 


27 
2!< 
29 
:«) 
31 


HMKlrari' 


.W  MX 
.'>)«  94 


Tulnu-F 
Qkiuia 


.17  r.v 
;i7  2N 
17  12 
M  Uk 
.17  .'to 


Haol 

in  'wt 


21  411 

n  ,v. 

22  (III 
21    '.x 


:*  so 

M\ 

K2 

21   ll« 

A8  M5 

:I7 

2S 

.'I  .•.; 

.V)  8K 

;i7 

2S 

21    liO 

W  (W 

;)7 

•29 

21    74 

:.»  01 

17 

:tO 

21    71 

■ill  (XJ 

3(i 

9.1 

22  07 

.Ml    10 

:i7 

27 

21    s.t 

.'>»  2li 

HH 

NO 

22  4c; 

M  94 

:I7 

Iti 

21      ^^^ 

.'i9   11 

;t7 

2S 

21    M 

.Ml  i;( 

;t7 

:i(i 

21    Vl 

■M  o;< 

:a 

:ui 

21    73 

.W   IK 

;t7 

32 

21    «(i 

Ml  2,5 

:t7 

32 

21   93 

.Ml  20 

:«i 

90 

22  3(1 

:>9  Ih 

:I7 

l.'i 

22  03 

.'■•8  92 

;)7 

37 

21    .■■.■i 

.->9   14 

:17 

34 

21    Ml 

.•>«  IH) 

;t7 

34 

21  ."«; 

.■>!>   12 

M 

3.1 

21   77 

5U   14 

a7 

32 

21    .S2 

.Ml   14 

;<(> 

1  i 

21    37 

.')9   10 

:i7 

10 

22  (Kl 

.Ml  02 

37 

2.-> 

21    77 

.Ml  i:t 

.(7 

ii\ 

21    *7 

7      I 


UiMhwir. 

Hr»dr«<-c 

c  f  t. 

Oau«r 

990 

.59  2(> 

710 

.Ml  :*\ 

710 

Ml  44 

700 

Ml  :«» 

^>90 

V»  2  s 

ti(,,'i 

.59  41 

^tlll 

M-\2 

l.l.>to 

.59  4>. 

9N0 

.Ml  4.5 

l.OfNI 

59-37 

720 

,59  27 

H90 

.59  32 

li.MI 

.59  32 

l.l!*0 

59  25 

^190 

59   "lO 

1.1.50 

.59  32 

940 

M  31 

1.100 

,59  28 

KCII 

,MI  31 

(.3.-I 

.59    IK 

IHUI 

.59  30 

l.ll.'> 

,59  41 

S7.'i 

,MI  47 

I.IOO 

.VI  42 

SdO 

.59  41 

MO 

.59  3(i 

<,.5.5 

59  34 

•**•.'» 

.59  3K 

N9.'l 

.Ml  47 

ifO.', 

Ml  41 

October 


Decembkk 


Ml  18 
.Ml  25 
.Ml  11 
,59  14 
.59  02 

.59  08 

.58  9h 
.59  02 
.59  OS 
.".8  92 

.Ml  21 
Ml  02 
.Ml  111 
.Ml  3ti 

,59  28 

.59  34 
.59  Ih 
.Ml  49 
.Ml  31 
Ml  32 

.59  02 
,M1  30 
.59  (IS 
.Ml  3i; 
Ml  .32 

.Ml  tl.'. 
Ml  4  s 
,59  23 
.59  32 
.59  37 
.59  42 


37  24 
37  2,5 
37  27 
3li  72 
37   02 

37  1.5 

37  13 

37  17 

37  I  I 

37  24 

111  .S«l 

M\  71 

31',  SI 

.17  29 

.9',  Sli 

M,  Ii7 
3i;  lil 
35  s;; 
35  iKI 
3li  4s 

30  112 
.iC.  .511 
35  !H1 
35  74 
35  till 


3.5  7(1 

35  71. 

3I>  .30 

311  31 

3(i  37 


21  91 

22  (HI 

21  s7 

22  12 
22  00 

21  03 
21  S3 
21  S5 
21  94 
21  li.s 


22  3s 
22  07 
22    12 


II 

S4 


23  IS 
23  «2 
23  (id 


23  72 
23  47 
23  02 
23  0.1 
23  0,5 


S70 
..7(1 
OKI 
(•:«) 

1.090 

1 .295 
1.29.. 
1.315 
1 ,305 
I,3IKI 

I. '.1,5 

<>lo 

I.INHI 

1 ,330 

l.2f.0 

1.21)5 

1,28(1 

I18II 

9(10 

1 .2.5(1 

1.03(1 

1 .255 

725 

1 1.51 1 

1115 

■;st; 

710 

(190 
1,020 
1 .035 

870 


.VI  3S 
Ml  1 4 
.59  42 
.V.I  42 
,59  44 

.VI  48 

.Ml  42 

VI  34 

■Ml  37 

VI  41 

.Ml  42 
.VI  1(1 
.Ml  4S 
:•>•  42 
VI  45 

.5'!  411 

.Ml  »7 

.5(1  41 

.Ml  43 

:<'.<  49 

.Ml  43 

.Ml  M 

VI  43 

VI  43 

'■'I  48 

.'.-.r  II. 
.Ml  .52 
Ml  II 
.Ml  43 
59  44 
.59  44 


3tl  33 

30  39 

36  34 

36  3H 

36  34 

35  08 

35  77 

36  32 
36-30 
36  30 

30  .33 
3()  35 

35  67 

36  39 
36  42 

30  43 
3(1  42 

3(i  43 
3(1  40 
15  70 


i  23  05 

23  0.5 
I  23  08 

I  23  06 

i  23   10 

23  SO 
(  23  (>j 

I  23  02 

23  07 
I  23    11 

23  09 

23  05 

23  81 

23  113 

23  113 

2.1  03 
i  23  05 

23  01 
23  03 
23  79 


31.  31 

■II  4(1 

3(1  40 

,iii  13 

,15  S.. 

3.-,  .S'J 

35  71 
,3(1  40 

36  37 
36  42 

.36  37 


23    12 

22  98 

23  03 
2  !  00 


23  SI 
23  01 
23  06 
23  02 
23  07 


959 

999 

1.003 

'172 

,)74 

70(, 

893 

1,007 

i.oi:. 

1,122 
1.02(. 

1,010 

779 
1,098 
1,11(1 

1,232 
1,0«. 
1,062 
1,068 
817 

1,21;, 
1,124 
1,234 
1,147 
881 

921 
814 
1,121 
1,198 
1.234 
1,003 


Relation  between  gause  readins  and  datum; — 
Zttn  of  beadnux  and  t«ilra«e  caucM-I.OOO-OO  W.P.8.  datum. 
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SESSIONAL   PAPER   No.  2Sf 


Mean  Daily  (Iaioe  HKUinr,  in  Ikkt,  and  Mkw  Daily  Dihcharoi:,  in  Feet 
<»K  Kaht  Hranch  WiNMHKci  HivKK  Ai  Kk.noka  Powbr  House, 
K)ii  .Ianuaky,  Fkbki  ahy,  M  u((  II  ani>  April,  1916. 

.Ianiahy  March 


PER  >F.C. 


l).y. 


llcHdriuc 


•.»  44 


i 

•lit  44 

.1 

1           Ml  4H 

t 

j          .".M  4»i 

s 

'           VI    I* 

1) 

■11    III 

7 

"lU  41 

N 

•.(1  «;t 

It 

Ml  4;.' 

in 

Ml  47 

u 

!         .Ml  40 

ii 

.•|«  4ti 

\i    . 

Ml  47 

14 

111  4:p 

IS 

M"    II 

Itl.  . 

1          .Ml    Ul 

17 

.".9  48 

18 

I          .Ml  47 

19 

1        :m  *3 

■»} 

VJ  42 

■i\.    .. 

1         .->B  43 

■a    .. 

'       :s  4:j 

23 

.Ml  4  a 

34 

.Ml  17 

■2r, 

Ml  43 

I'b 

1          .">«  44 

■i7 

!          .t9  42 

2S      .. 

M  42 

■i9    . 

1          ,'.9  42 

;«). 

1          .Ml  42 

31 

.->«  47 

lailru* 
Ofttlfe. 

.1.1  7H 

(5  115 

:(.'>  mi 

:)6  'IS 

(,")  M.P 
.)li    .).' 

:ili  :i.i 

Mi  32 

:m  M 

.l.l  7J 

.tii  .'s 

.11.  ;i:( 

:iu  .11 

,(li  M) 

.Hi  10 

.Hi  .111 
M   7,-. 

Hi")  m 
;m  40 
;i6  49 

30  44 
3«  48 
M  43 
35  W 
3H  44 

.It)  40 

M  rt2 

3e  4'J 

3«  4li 

;ili  4<l 

:Ci  71 


llMul 
111  fMt 


23  «.') 
23  4tl 
23  80 
2.1  .to 
23  .Ml 

.'.(  08 
23  08 
23  II 
23  08 
23   7. -I 

23  IS 
2.)  13 
23  11 
23  Oil 
23  01 

23  01 
23  73 
23  48 
23  03 

22  93 

23  01 

22  !lj 

23  (12 
23  67 
22  99 

22  98 
22  tNI 
22  93 
22  9ti 

22  93 

23  7li 


lliicharge. 

c.  f.  ■ 


8;iii 

v. 9 
S24 

V17 
■>29 

I.O.tl 
1.07". 
I,(l,".l 
1,1120 
773 

I.0.t2 
1,014 
LISA 

i.imi 

1 .072 

I  ,u;<ii 

793 
1,010 
1.1.14 
1.174 

1,208 

1,20(> 

1.113 

824 

1. 21 18 

1,1  Hi 
1.2,".2 
1,24,-. 
1.213 
I.I8J 
730 


llrwlnor 
i.nutt 

,MI  4H 

.W  4<1 

.Ml  .38 

.Ml  39 

Ml  3li 

■Ml  .17 

.Ml  39 

.Ml  40 

Ml  37 

.Ml  .17 

.Ml  37 
Ml  37 
19  3li 
Ml  40 
.Ml    .19 

Ml  41 

.Ml  42 

Ml  3.1 

,MI  43 

Ml  40 

.Ml  3' 

Ml  40 

Ml  43 

.19  38 

Ml  37 

.Ml  42 

.19  37 

Ml  41 

.'•9  38 

Vl  38 

,M)  31 


I'  khul'aky 


TulrMC 
Qtucc. 

3.1  7r 

3(1  34 
36  3.1 
3H  34 

.1(1  3.1 

31)  33 
3.1  (il 
311  27 
3(1  35 
3H  35 

3r,  29 
311  31 
3tt  28 
3.1  37 
35  .3» 

3.1  ;»4 

35  35 

3.1  38 

31  40 

3.1  43 


3.1  4(1 

23  UW 

35  37 

24  03 

3.1  ,10 

23  93 

35  ,10 

23  88 

3ti  24 

23   13 

311  28 
31i  23 
35  19 
35  70 
35  (Ml 
311  33 


23  14 

23  14 

23  92 

2:<  08 

2:»  78 

23  01 


OiMhUfe. 
0   f   ■ 

897 
I  .(MU 
1,020 

0tlO 
1. 109 

l,U0O 
072 
1.107 
1.109 
1,092 

925 
919 
8«0 
064 
OM 

0S2 
6S2 
AM 
672 
1181 

iKiS 
068 
664 
6(M 
961 

960 
789 
672 
871 
093 
875 


April 


.Ml  37      , 

1  .  . 

.Ml  38 

3li  .19 

22  W 

•   11.2 

.Ml  38      1 

2.. 

.Ml  43 

30  43 

23  (HI 

1.180 

.Ml  30 

3. 

19  42 

30  39 

23  0.1 

1 ,024 

.Ml  43      i 

4 

Ml  43 

30  40 

23  (13 

1 , 1 22 

Ml  .■!>. 

5. 

.19  41 

30  43 

22  98 

1 , 1 ,10 

.Ml  42      ' 

6.. 

19  4.1 

30  43 

23  02 

'.tN2 

Ml  41 

7.  .  . 

.19  47 

.1.1  71 

22  70 

72(1 

Ml    11 

8.  . 

59  43 

.10  35 

22  08 

1.4.11 

.Ml    II 

9. 

.19  43 

30  40 

22  03 

1 .007 

Ml  43 

10 

.19  44 

30  39 

22  (1.1 

1.120 

.VI  47 
Ml  45 

11.. 

Ml  4(1 

.10  38 

22  02 

99N 

la.. 

.19  41 

36  38 

22  03 

l.i:;i 

39  43 

13... 

59  44 

36  39 

22  05 

'145 

.Ml    II 

14... 

.19  50 

.15  72 

22  78 

089 

,19   39 

15 

.Ml  47 

30  27 

22  20 

1  .IKIO 

Ml   .19 

10. 

Ml  411 

311  34 

22   12 

991 

,19  43 

17.. 

.19  42 

30  M 

22  OS 

1  (192 

,19  44 

18. 

19  4I> 

30  38 

22  08 

1.1 1>2 

Ml  41 

19 

.19  43 

30  43 

22  (10 

1 ,01.3 

Ml  37 

20 

.19  47 

311   3.1 

22   1 2 

911.1 

.19  42 

21 

.19  49 

.15  7(1 

22  79 

ILSO 

.19  37 

23    . 

.MJ  44 

35  81 

22  Oil 

1,1112 

.19  39 

: 

23. 

59  41 

30  M 

22  07 

1.084 

.19  .39 

: 

24 

59  40 

30  ^14 

22  (Hi 

910 

Ml  49 

; 

25 

.19  37 

30   30 

22  III 

1.08.1 

20. 

.Ml  39 

30  4(1 

22  99 

1   104 

,vi  .10 

27. 

.19  37 

30  41 

22  9(i 

917 

.Ml  51 

28 

Ml  45 

35  04 

23  81 

07.1 

Ml  48 

; 

■29 

.Ml    12 

Relation  between  cauge  reading  and  datum: — 

Zero  of  headracp  and  tailrace  gauK«s—l,000-00  W.P.S.  datum 


35  04 

23  73 

678 

35  48 

23  90 

642 

30  39 

22  97 

810 

15  :*4 

24  09 

630 

.10  28 

23   10 

873 

30  33 

23  09 

868 

30  27 

23   11 

873 

30  29 

23   12 

870 

30  49 

22  92 

1.009 

30  98 

22  45 

888 

30  05 

22  82 

62S 

30  87 

22  .18 

839 

37  38 

22  05 

885 

37  47 

21   94 

1,029 

37  02 

21   77 

1,042 

37  08 

21    71 

1.064 

37  72 

21   71 

883 

37  41 

22  03 

635 

37  ii;i 

21  78 

1,078 

37  82 

21   55 

1,13; 

37  87 

21   35 

1,113 

37  94 

21   43 

1.121 

37  99 

21   40 

1,116 

.17  87 

21   52 

910 

37  74 

21   73 

652 

'.'■7  '.i2 

21    1!> 

1,112 

38  08 

21   42 

1,107 

.18  21 

21    30 

1,119 

38   18 

21  30 

1,094 

3S   18 

21   24 

1,145 

lil; 


1  i 


W 


I: 
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OKHAHTMBST  Of   THK   INTKHUtR 


7  OIOROI  V,  A.  1*17 

Mean  Daily  Oauoe  IIkioht,  in  Feet,  and  Mean  Daily  Di*  har(ie,  in  Feet  ptii  f*K.  ., 

or  Kast  Hranih  Winnipeo  River  at  Kknoka  I'owkk  Hoimk. 

roR  May,  June,  Ji  i.y  and  Armi»T.  \»\ri. 


^\A^ 


Ji  i.y 


Day. 


II 

IM 
I  I 
1.") 

K' 
17 
1> 
111 
I'll 


J7 

M 
,10 

:il 


II 
12 
l.i 

14 

I'l 

Ih 
17 
1^ 

J(i 


£i 
24 
25 

2i< 
27 
28 
2U 
:«) 
ii 


.V.I 

liO 

.V.I 

tr 

.)!) 

i«» 

'tU 

?■' 

V) 

^."i 

".(I 

S.'t 

'/I 

IMI 

Vt 

7*1 

■.'1 

'»-' 

Mt 

ut 

.>n 

so 

trfl 

1 1 

.IM 

;u 

•  ■I) 

IJ 

t.U 

u.". 

Ml 

^t 

i>4t 

a  J 

till 

JI 

'•(» 

:;i) 

HfAtlriKv    ' 

TiiilriMT 

lli'lul 

(iHIMtl- 

<  i«U»' 

111  ln*l 

•Vt 

i2      1 

:»K 

17 

.'1    .' 

■'M 

.^:^ 

,17 

7.1 

JI    7 

VI 

4.i 

.17 

in 

JI    7 

VI 

.M 

I'* 

(Hi 

JI     1 

VI 

.'i.t 

(S 

11" 

JI     1 

VI 

lit 

;> 

ini 

JI    .1 

.VI 

.'■Ii 

I'* 

.'4 

JI     1 

Vi 

1'. 

IH 

--' 

Jll  '.1 

■  A* 

;.t 

.17 

VI 

JI      N 

,v» 

iij 

17 

7.-. 

JI      ^ 

VI 

li.'i 

.•H 

-.1 

l>. 

JI    ^ 
JI    1' 

■  ifl 

't 

.;•* 

•  II 

J  1    1.1 

VI 

'••1 

.;•* 

.'7 

JI     1 

,'l 

'•41 

.i"* 

J  7 

JI     : 

.ll   NK 


Jll 

.*ll 

Jll 

1 

Jll 

Jll 

II 

Jll 

I'l  1 1 

I'l  I'l 


.;'!  Ill 
.1^  nil 


III  (I.: 

.S'.l    Jll 


.I'l  111 

.HI  III 

.I'l  ;iv 

.I'.i  :i.'. 
.iii-ai. 

:(',!  .14 

.'.'1  111. 

Ill  iij 


Jll 
Jll 

III 
1.". 

Jll 

■J> 

Jll 

:il 

Jll 

III 

JI 
Jll 

IHI 

Jll 

111 

Jll 

SJ 

Jll 

l.l 

Jll 

1  : 

Jll   ll*. 

Jll  lv 


mil 

'111*1 


Ml 
'l.".l 
'HI. 
irjl 


1. 1  ill 
i.MI 


'ilii 
M7 
■i.'il 


.'i'l  !)J 

."ill  S.*) 

M  ,ss 

.VI  SJ 

.V,»  S| 

.".II  M 


•'I   .).  I 
'.11  lij 


I J 
17 


DuH-tmrir 

llrtwlnti-)-     1 

ruilmrv 

— 

r    (    « 

<  IntifP. 

( luiiii. 

MU 

till 

t(         . 

HI 

ini    1 

•  .:(i. 

Ml 

.!.*> 

III 

11 

I.Mlt 

l<4l 

;ij 

III 

"    . 

1   Msji 

Ml 

JS      < 

J"    1 

1  ii»«:( 

M) 

Mi 

Jll 

1,IH.I7 

Ml 

a;    , 

III 

.-1(1 

"»'I7 

Mt 

.it 

III 

*'J 

'•III 

>H1 

,i7 

HI 

!>.'> 

•  ►.(» 

Ml 

\J 

111 

711 

t.lt. 

M) 

is 

III 

7i| 

tiMI 

irfl 

■'>•.'      1 

41) 

•U 

771 

Ml 

i:. 

III 

.'ill 

7!  It. 

l>4l 

t7 

HI 

lili 

'»7h 

(•II 

-'•■ 

HI 

111 

XHS 

■iti 

li 

III 

III 

'  ',V  1 

Mt 

n 

III 

ii4 

77^1 

'■II 

1  i 

411 

'HI  J 

Mt 

_*** 

III 

."ll 

1 .1 ' "..' 

t'D 

:'! 

III 
III 

iVl 

iili 

1,11'' 

tAt 

j; 

111 

"ll       ! 

•tSS 

Ml 
Ml 

.tj 
11,'. 

III 

III 

.*ij      i 
■  lit 

1  ,Hl^ 

Ml 

_'!■ 

HI 

In 

'H.J 

Ml 

-'1 

HI 

."i7 

•rj,. 

(•It 

1,". 

III 

,ii; 

•»t\ 

ii't 

I-; 

In 

-    ; 

'•_*.' 

'II 

n't 

III 

'l."l 

Sl.-- 

lUt 

!,'. 

III 

'IS 

•'71 

Ml 

IS 

.1) 

'1| 

^  ;i 

.'i'l 

"■ 

In 

■In 

Iln»,l 

in  IMI 


.\t  (ir>i 


111 

7  J 

HI 

711 

HI 

711 

HI 

ii.s 

HI 

il.s 

HI 

li'l 

HI 

II 

HI 
HI 

JN 

III 

J.I 

III 

J.'i 

111 

j:; 

111 

ni. 

In 

UN 

III 

III 

III 

IIS 

sjll 

.i'l  .,J 

is   nil 

ss(( 

.V.i  J,; 

IS  mi 

tiS 

Vi   1  1 

17   s4 

I.V   I 

':•.•     11! 

.'.7     's 

1,17 

.'ill    .'i."i 

17  lis 

711.', 

.",11    .ill 

ill  'II 

Sll.'i 

','1  J7 

.ill  li.1 

'Mil 

"i'l   I;; 

ill  .Ml 

.",11  .is 

ill   .-,1 

KelatioD  between  gauge  reading  and  datum - 

Zero  nf  headrace  ami  tsilrace  gauges  - 1 ,001)  00  W.P.8.  datum. 


1 1 

1' 

117 

11 

III 

1           1' 

1    1 

1           ill 
<            I'l 

1    1 

n7 

i       111 
111 

ID 

I'l 

.V! 

1       '^ 

4*< 

1      111 

111 

:iD 

111 
111 
I'l 
III 

(7 

.'it; 

111 

NS 

J(l 

7,' 

JI 

22 

JI 

-1 

M\ 

J  J 

i7 

JJ 

(»:> 

1          J.J 

^\ 

■ii 

H4 

L>i<H!hiirit*- 

r    f    * 


Jll  .11 

ik7» 

Jll  III 

IHII 

111    Mil 

H7V 

Jll  im 

rtHl) 

Jll  1)1 

H,V1 

I'l  s.-, 

l*i 

Ill    SJ       ' 

SOh 

111  7J 

'I.i7 

111  7J     , 

IWI 

111  nil 

snii 

IM  IHi 

l»>l.", 

111  sli 

771. 

111   M 

T^it 

111    IJ 

H.Vi 

Ml   77 

1.H7 

1(1  li-i 

.(S.l 

I'liV,     1 

UllJ 

I'l  7 ; 

711 

lU    sii 

714 

I'l   .ill 

W47 

I'l   7s 

7a) 

I'l   i.T 

liOlf 

111    111 

M4.", 

111   411 

7.1 

111    1  1 

1171 

lU    17 

IK  Oi'i 

'Hill 

7;<ii 

\UJ 
7.V. 

7H.'i 


«7ii 
HOI 
7:!7 

7IJ 

7:).", 

T.ih 
70.'> 

7  III 

74s 
74il 

74.i 


•i7l 
704 
700 
•18.'. 


titiJ 

iyf> 

i'kII 
MJ 
114'. 


PHtltlKhSS   HKI'iiHT  Of    THE   .VA\'ITf)IIA    HYltHOMKTHIC   SfRVKY 


ai6 


SESSIONAL   PAPER   No.   2V 

Mkan  Daii  V  (i\i(ii;  IIkk.hi,  in  l'i;Kr,  and  Mean  Paii.y  Dihchaikik,  in  Fkk.t  i'kk  Sec. 

UK   I'.AKI    liHAM  M   WlNMI'Kli   UlVER  AT  KeNOKA   I'oWKK  HoI  MK, 
I  nil  SkiTKMIIEM,  Ol-rOHKH,   NiiVKMRKK   AND   DkcKMHKK,    Htl.'l 


>KI'rKMUKII 
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\7 

IK 
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Ml  is 

VI  ^'7 
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Vi  III 
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>  S.S 

VI  M 

■.■<  ti. 

■^^  *l.'> 

VI  117 


Tuilric.- 


111  M 
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•l.\ 


'.■<    'II 
.".>    7  I 


iS    'IS 
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.ii;  III 
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lii  -I 
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•1.1 1 
i.7:i 
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ii.tj 
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'il.-i 
iil'i 
i.i'i>> 

'i7i) 


l.l.l 
l.i'il 


Hi>»ilrtM-t' 

( tlltJICt- 
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.Ml  7» 


74 
711 
|H 


III 

IMI 
HI 


HI 

117 
ll.l 
•il 


HI 

Ii7 
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;iM  .M 

HI  411 
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;;.'>  III. 
:«•  I'l 
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.11.  I.J 
I.".  <M 
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.■-'  |i. 
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Jl  .11 
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22 
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22 


II 


Ml 

.■is 
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Hit  ttU 
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22  2:l 

22  :(H 

22  .U 
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-■-'  J  I 
.'.'  21 
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".^    Ml 

11 

1.1, 

2 

VI 

1 1 

.ill   .'.7 

22 

.".t 

'11.7 
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ai 
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74 

0 
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M 
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22 
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H. 
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7 
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IH 
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l.tlHI 

.'..H     H.i 
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H 
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.'.H    Wl 

an 

111 
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.!.■. 

H.; 
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22 
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14 
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.111      IH 

22 

11 
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Hi 

711 
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22 

.'ll 

1 
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an 
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1 

IHI 
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22 

1 

41 
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17 
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2H 
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1.11 

IH 

1              ''H 
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22 
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an 
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ai 
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20 
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x.x 
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.-.H..,         1 

an 
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21 

>H 

H2 
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22 
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1 
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an 

Ml 

22 

."l.S 

Hd 

:ill  411 

22 

a4 
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.'iH    H.i 

.ill 

111, 

23 

*|H 

7.". 

111    111 

22 

211 

i.4ia 

.'.H    H2 

.Hi 

nil 

24 

i              'iH 

.Hll 

Hi  ail 

22 

.'.II 

I.IHI 

.'►H    H2 

.i.i 

111. 

25.. 

.VI 

117 

aii  411     i 

22 

.'.H 

1.422 

.-.s  '14 

a.i 

7a 

20 

,          .'.^ 

04 

il.  .  ) 

1  "1 

.  4.V. 

.-..X    Hi 

.1.1 

.it 

27. 

1          .VI  03 

Hi    17 

22 

.Ml 

I.IIH 

.'.H    Hll 

aii 

.ia 

28. 

1          .> 

li.H 

Hi    111 

22 

111 

l.ian 

.'iH    h4 

iiii 

lii. 

29 

.> 

7H 

ail  411 

22 

.12 

1  .aii4 

.•,s-s;j 

311 

HI 

M 

.VH 

H(l 

ail  411 

22 

a4 

1.417 

.")H  92 

.Hi 

liH 

ai   . 

.5H 

111 

a.^.  7.1    1 

1 

23 

Iti      1 

l.lMlll 

.">H  H7 

an 

na 

22  14 

22  III 

22  12 

22  HI 

23  I  I 

22  .12 

22  •2i 

23  1 1 
23  II) 
22    HI 

22  |H 
2.1  l)(i 
22  21 
22  11 
22    111 

22  I.i 
22   li 

22  211 

23  UU 
22   2H 


22  111 

22  U. 

22  Hti 

23  21 

J.t  HI 

22  311 

22  IH 

22  i:2 

22  24 

22  21 


l,41U 
1,472 
ti4«0 
I. Ml 


l,AI)2 

mri 

1.140 
I.IKW 

<m3 

1127 
I.VI7 
1,UU4 
I ,  VW 

I.5AI 
I,i22 
K.iKI 
l.4»!l 
l.iSli 

1,117 

1  rna 

l,iln 
1,51)7 

1,4, is 

l.olU 
l,4»3 

M2 
1,2H| 

I   ill 


l.i.i.l 
I  .i4l) 
1 ,3.">2 
1 .4ttH 

S2tl 

1 .235 
l,2tl« 
788 
1,072 
1,535 

I,. 543 
1,042 
1,537 
1,576 
1,564 

1,483 
l.SWI 
l,57ii 

l.OSN 

l,.iOt 

l.52« 

I,. 542 

S49 

7H7 

741 
1,345 
1.530 
1,652 

L.Vill 
1  „ili2 


Is! 


it*.- 


1 

f 

iff 


Relation  between  gauge  reading  and  datum: — 

Zero  of  headraee  and  tailrare  gauges -1,000  00  WPS.  datum. 
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i»HfMirMf:\T  m-  tin:  istkhioh 


7  OKOROI  V,  A.  1t17 


MCTKOUOIAKJICAI,  STATION,  KDKWAIIN 

III  tli«'  SpriiiK  of  U»ia  u  ii«'Ut>roloKital  niution  wuk  .•hIuI.IwIiihI  ut  K«-«wuiiii  on  the  Ijik.- 
of  thi-  WihkIk,  iiiKi  from  the  month  of  May  of  thiH  jrur  .cjiitiiiuoiu.  ntoriU  huvi-  Uvri  otit«iii.-<l 
.'It  thlH  utaliun. 

Thr  «>quipimMit  of  tin-  sUuiun  cuiwiMtH  of: 

(1)  A  galvftiiiuHl  iron  fvapcration  tank  mipfwrtwl  on  a  mft  on  th.>  -.iirfa.-r  of  thu  Ink) 
ami  providitl  with  hra»w  [loinUT  iiiiil  nn'mturinn  rii|>w 

(2)  Ont'  Howard  rain  Ki'i'Ki' 

(3)  One  Ihrnnonirlcr  for  wutt-r  ti'ni|MTatiircn. 
^4)  One  reconlinn  th('rnu)nic»4r. 

(6)  Ont'  n-corilinn  haronu'tcr. 

(tt)  Wing  K»»K<'  of  I'll'  UoUrtHon  ty|ti'. 

(7)  ()np  hyKruiui-tcr. 


MtTEoHiiUMiK  Ai.  Data  k>k  M.H.S.  Station  at  Kkkwaiin.  Om  ,  k.k  May,  MM.J. 


D.y 

i 

Temperaturv 

Velocity 

Direc- 
tion 
Wind 

Haru- 

Uke 

lauk 

Air       Day 

Wind 

nieter 

j 

u         j 
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21 
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.'ill 
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23 
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24 
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25 
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26 
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lili 
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.'iti 

.'(7 

.'il 

.•.1 

."l.i 

llll 

I  Kvspo- 
I  ittion    , 


lUin    ""'"'- 


dity 


Oeneral 


IllcllfB      liK'hci 


Average  timi'  of  obx-rvHtiidi .     7 

P  =  C'lcar,  nil  cloii(l> 

'i  =  !3mall  (leery  cloud.-'. 

ll  =  Cumuli. 

^  =  Heavy.  overcast,  thr»'Mt<*nin^ 


«)   p  71,. 
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fHOiiHKS.s    HKHttNT   nt    THK    \l  \ 
SI8SIC     AL  PAPin  No.  2M 

MisTr.f>Hoi.n<iii  Ai,  Data  »iiu  M.H.S.  Sm 
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ION  AT  KtKWATIN,  Om.,  ruHJlN»:,   IIUH 


•^rr: 

Day 

Tpmiv  raHin 

Valority 

Uiroc- 
tioo 

Uar»- 

livatHir 

Hail.    """•' 
•Illy. 
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II  1.-. 

III 
1  1 

i 

*ii 

'■ 

i 

.■i:i 

'»s 

"ij 

.1    INI 

il 

1 

..1      1 

•.1 

Ml 

i:t 
|ii   ". 

7   :m 
.'  s( 

07 

|:i 

1' 

H 
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I.I  :, 

.; 

M) 

111     .'i- 

i      1  1 

\  1 ; 
\ 

Jli    IJ 
-'II    U 

il'l      1 

'     II 
il 

(' 

.'1 

"' 

..(    .-J 

7-*  ■  't\ 

lill     ■. 

1    ;i 

-\\ 

-'II    III 
_"i  .11. 

l.i       '■ 

il 
s  t 

1' 

1' 

-- 

t         "^ 

fi<l 

'HI        i 

"■'       1 

1  '111 

s|. 

.'II  .il 

ll.'i 

17 

r 
I' 

.'■'. 

l.ti 
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\1 

I'll   111 

■  ■ 

Ni: 

Jll  Jl. 

II'; 

."I'l 

!    :u    \ 

7*» 

71 
'U 

ii7  ."i; 

! 
li'i 

1    .-.7 
1  •  .'.N 
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Xvcragc  time  of  ohBervatiiin: — 7  18  am.  and  fi.SIl  p.m 

I' =  Clear,  no  clouds. 

Ci  =  Small  fli.-ecy  cloudn. 

R  =  <'umuli. 

■N -- Heavy,  iivprriml..  thri'Mt^niniE 


w 
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I!    I 


It! 
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DBPARTMENT  OF   THE   INTERIOR 


y  > 


\.i, 


7  QEORQE  V,  A.  1917 
Mbteorolooical  Data  fob  M.H.S.  ^5TATJON  at  Keewatin,  Ont.,  for  Jult,  1913. 


Temperature 
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28-73 

-01 

s.-j 

14 

.53 

52 

.5.5 

6-4 

SW. 

28-65 

11 

52 

.52 

46 

49 

7-9 

XW 

28-82 

■0() 

74 

s                          i 

15 

.52 

.50 

39 

0-4 

XW. 

29-  15 

08 

. 

Q                       1 

I 

.52 

52 

45 

37 

4   6 

29   19 

■05 

f>2 

p                         1 

16                J 

52 

49 

39 

2-.S     ''      \K. 

29  25 

p 

51 

51 

42 

37 

2-5     i      XK. 

29-25 

(17 

64 

p 

I''                ) 

,50 

4^ 

41 

0-N       1           .■<. 

29- 17 

(M 

1' 

I 

50 

.50 

44 

42 

^■4      \      SK. 

29-06 

-08 

74 

Ih.               J 

50 

49 

40 

.. 

5.S     i      NW. 

28-94 

■  1 15 

R 

19                ! 

.•|0 
49 

.50 
47 

3>< 
27 

3^ 

5-6     !     NW. 
5-6             N 

28-90 

2N-96 

()6 
•04 

■          ■  ! 

■- 

Q 

s 

4h 

45 

2S 

30 

N-6               \. 

28-99 

-05 

70 

R 

-"0. 

4S 

44 

26 

5-6      i         \. 

28-70 

■04 

R 

\ 

47 

43 

20 

■io 

4   6             X. 

28-72 

■  (Mi    ; 

73 

21 . 

46 

43 

20 

2  6           XW. 

28-70 

-03     ' 

8 

40 

44 

22 

19 

.1-3    !     X. 

28  ■  67 

•03      1 

1 

71 

R 

22 

46 

44 

."to 

3()      ■       SK. 

28  -  67 

•06 

; 

S                                     1 

46 

45 

35 

2( 

3-9               S. 

28-67 

•01      i 

mo 

23 

4t> 

45 

36 

31             S. 

■28 -.50 

•  OL'      i 

16 

45     1     :)!> 

33 

5!l              S. 

28-40 

•02 

•16 

05 

.s                               11 

24                1 

16 

45           3.S 

3  7           XW. 

■28-73  . 

■07       ' 

s                     K 

16 

16           41 

37 

5-5     ;      XW. 

28-,>MI 

(i:! 

•02    i 

s4 

Q                        ft 

25 

46 

45           37 

3-0      1      XW, 

28- S4   ! 

■01     ; 

-03    ' 

s                      R 

46 

45           37 

40 

4    1           XW 

28-92   i 

■01       ' 

-06 

91 

>>                      if' 

2b 

45 

43     ■     32 

19     ,      NW 

•29- (HI  i 

■114 

Q                          1 

45 

43 

32      i 

.13     : 

4    !l      : 

2S-95 

■111      ■ 

i 

lIUI 

s                   i  i 

27 

44 

43 

34 

.   ■  •  .    . 

5    -,     \     XW. 

2s  ■  72 

■ir.'     ' 

.     1 

S                          4 

■"     1 

43 

35 

30     . 

12     !     XW. 

28  70 

■01       1 

77 

<:                            p| 

2^               i 

43     '      4(1     ! 

34 

5-4      :      XW.      i 

29 -OS  ' 

1 

i 

}>                 fEL 

13     j      11      ;      21      1 

_'ll     ' 

7   2     1     XW.     ! 

29- 13  1 

•14       ' 

S,x 

K                    ^S 

29 

43          40     1      17     :.. 
43           40           21      i      19 

-  ■  -      i 

XK       i 

29- 10   ' 
•29-  13 

i 

^(7 

s                 ■ 

30 

42 

40           21      1 ' 

SW 

29    10 

R                        fn 

42 

40          27     i      24     \ 

4-7 

SW.     1 

29  16  ; 

■  •           i 

i 

s7 

^                              ^m 

31 

41 

40           26       1 

4   6 

-W        ! 

29-20 

R                                   IMi 

1 

41          42          ,'57     i     31     : 

!         1 

W-2           S\\ 

.'!i-Iii  : 

.  .  .  1 

1 

63 

'           Wk 

AVCT 

ig«  time  of  ubscTVHtiun; — 7.1 

5  a.m.  and  6..i0  p.ii 

. 

wSk 

P-C 

lear,  nu  clouds. 

t^mm 

Q  =  S 

mall  fleecy  clouds. 

WKm 

R-C 

'uniuli. 

WA 

S  =  H 

eavy.  u 

VtTOHSt 

thnnt 

f'tiiriu. 

HI 
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7  QKORQC  V,  A.  1917 
Mktkokolooical  Data  for  M.H.S.  Station  at  Kebwatin,  Ont.,  fob  Novehbbb,  1913. 


Average  timi'  uf  obtiurvutioii: — T. 

R  =  Clear,  no  clouds. 

Q  =  Small  fleecy  clouds. 

K"  Cumuli. 

S  =  Heavy,  overcust,  thnatcninu 


45  u.iu.  and  5.U0  p.m. 


Temperature 

Direo- 

tioD 

Day 

Velocity 

Baro- 

Evapor- 

Uain 

Humi- 

Oanaral 

Wind 

Wind 

meter 

ation 

dity. 

Uke    Tank 

Air 

D»y 



I 

MUcs 

°      !       °      !      " 

° 

per 

InchcK 

Inches 

Inches 

% 

hour 

1 

..      J      11        ;J9 

;« 

3(> 

.s\V. 

2h-97 

()3 

g 

^        U      ,      11 

41 

:J7 

ti  7 

SW. 

29-27 

-05 

71 

(.i 

2 

...       ;       11         i;i 

;i>> 

lo 

8. 

2N-79 

•02 

Q 

i       42           14 

4.i 

41 

18-3 

Caliii 

29  09 

-05 

70 

^ 

li 

11           40 

4 1         :i9 

;t4 

:10  ' 

2-2 

7-^ 

NW. 

NW. 

2h  90 
29-20 

K 

-00 

79 

K 

i 

..                   11           40 
1 1            12 

;i7 

49 

"2h" 

40 

»-7 

SW. 

sw. 

29-02 
29-32 

05 
()9 

p 

07 

!• 

o 

41            H 

12 

2t) 

SW. 

2X-70 

-03 

Q 

'      41      1      12 

44 

"44" 

3-5 

rtW. 

2«-(K) 

•04 

tiJl 

Q 

6 

1     41      1      1(1 

41 

2-7 

tii:. 

2S-49 

•03 

S 

•     41      1     44 

4."> 

"41    ' 

11 

SE. 

2S-79 

•02 

NS 

S 

7 

11      '      40 

■.a 

2-9 

NW. 

2N-73 

-02 

s 

'      41             40 

20 

4i 

12-9 

NW. 

29-03 

In. 

■  1 .» 

95 

g 

% 

;  -       . ,  . ,    .       .    :      20 

1-7 

NW. 

29-03 

! I            1     'S) 

2t) 

5-ti 

NW. 

29  ■  33 

n7 

» 

1     ■    "   (    ■".' 

1-7 

Nw! 

29- 10 

;i,..  :.|:..'::.i  u 

"  27  " 

0-2 

NW. 

29-40 

72 

10 

,       ;        ^.                                                  i           10 

2-4 

.SW. 

29 -Oh 

R 

^                                                             '           1» 

li 

2-."> 

NW. 

2«-3>> 

K 

11 

!     2b 

•zr, 

s. 

2S-70 

R 

:     :« 

24 ' 

50 

^ 

29-00 

•  1 15 

M 

K 

12 

/                       I    :to 

4-3 

sw 

2>>-00 

H 

. .        i    .!.•• 

:« ' 

50 

s 

2IS-90 

95 

K 

13 

....         i      2.-. 

5-2 

w. 

2s-Nr> 

S 

'     24 

'  27  " 

91 

NW. 

29    1.". 

s7 

s 

14 

:     14 

'i  •  .*» 

s. 

2'.I13 

!• 

'      2.'i 

21 

30 

sw. 

29   43 

. 

90 

P 

l.j 

1     :i2 

20 

w. 

2^  ■  95 

ii 

1    ;(.•■ 

2« 

9-2 

w. 

29-25 

100 

S 

1« 

i                        i    --tii 

3-9 

sw. 

2S-04 

K 

^ 

:iii 

01 

.*i. 

2>-94 

91 

R 

17 

i     " 

2-5 

s 

2.S-00 

P 

1     ".* 

40 

■.i» 

sw. 

2h-90 

Ml 

P 

lf> 

2.'* 

0-5 

NW. 

2S-,s5 

K 

i     2» 

:io 

01 

W. 

29- 15 

ss 

g 

19 

1    :«i 

2-7 

SW. 

2>.-.>5 

S 

i               '     2S 

29 

10   1 

w. 

2H  -  k; 

s5 

R 

2U 

\             1     :i.') 

3-0 

sw. 

2h  ■  ,")>N 

M 

:     :)!• 

:i4 

7-.i 

.-i\V. 

2h-.Sh 

79'  ' 

jS 

21 

1     :t,s 

1-3 

(  idiii 

2h-4iS 

(13 

S 

'                      1    -.a 

x; 

7-2 

NW. 

2H•7^ 

1)1 

•02. 

95 

s 

22 

i 

11-4 

NW. 

2S-S2 

s 

! 

2S 

~l 

13-5 

NW. 

29   12 

s9 

R 

23 

.iO 

1-2 

NW. 

2>,-92 

g 

1    -i."* 

:{2 

3-3 

W 

2!*  -  2'2 

■  1  )5 

l><l 

p 

24 

•it 

9-4 

SK. 

•iv"*-] 

g 

i           1     i:' 

:i2 

3-7 

W. 

29-22 

72 

>; 

25 

!           1    :«) 

2> 

NW. 

2!<-h-' 

S 

•                         ■     Ml 

21 

7*5 

NW. 

29-  12 

; 

73 

g 

2tj 

.    !     24 

3-4 

NW. 

29  •  05 

R 

1     29 

:«! 

5  ^ 

SK. 

2«-35 

70 

Q 

**T 

1     ■'i2 

5-9 

SK. 

29-02 

S 

i     .'17 

.(.-. 

4-2 

si:. 

•2\t-32 

Mi 

R 

2h 

:«) 

2-3 

SK. 

•29-00 

S 

:«i 

;<.s 

20 

sw. 

29-30 

90 

s 

29 

1    :t'-' 

13 

.XW 

2H-94 

^ 

:it> 

:i.-. 

19 

sw 

29  21 

■411 

KNI 

iS 

■iu 

;!:i 

I- 2 

NW 

29-03 

s 

:!2 

x-i 

1-4 

SK. 

•2f»-33 

' 

•02 

95 

s 
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SESSIONAL  PAPER  No.  2Sf 
Meteorological  Data  kok  M.H.S.  Station  at  Kkewatin,  Ont.,  for  December,  1913. 


TeDi|>erHture 

1 

Dirtc- 
tiou 
Wind 

1                   1 





Hav 

Day 

Velocity 
Wind 

Baro-     EvBpor-    j,  ; 
meter       ation      "  " 

I 

Humi- 
dity 

'  Lake 

Tank 

Air 

General 

1 

Mill, 

I 

- 

1        o                 0 

'^ 

per 

!  liiclio 

Inches  1  Inclien 

1     % 

! 

liour 

i 

1 1 

i    ■'^. 

.-K. 

1 .....  , 

V 

S 

•>                     i            ■  ■ 

...  :.i  .sj 

;ij 

1       I  ■  ."i 

N\\. 

"2'.l'llV 

! 

1      !».•. 

S 

!      :»-' 

l-ii 

.\\\. 

I 

i  , 

y 

:    :i-' 

;"{;{ 

W. 

'    21I.2X 

1 : . : : 

90 

8 

■J  ■                  '           ... 

2\> 

1   

."i-l'i 
:i!i 

2.27 

1 

9.'. 

S 

y 

4                             .  . 

■A2 

7-4 

s\v. 

P 

■ 

41 

M 

."ill 

.^w. 

2'.!' Oil 

Mi 

P 

/I      ■ 

.'>< 

•M 

.\\v. 

P 

'    ■ 

:>:, 

:i4 

I-.-) 

.\\v. 

2S '!(.■. 

h.'i 

P 

tj.    . 

I'd 

I'l 

4-.". 

1711 

NW. 
.\W. 

l>>N 

.    

2^•illi 

' 

7 ,                ! 

NW. 

p 

,      w 

IJ 

.')  ■  .'i 

NW. 
,>VV. 
SW. 

20    11 

V 

s 

^                :.  . 

-« 

L'.") 

i   ' 

t  •  1 

, 

04 

2S-95 

p 

y           ' . . 

•M 

J!l 

.SW 

.        . 

p 

i  ■ 

■V' 

21* 

III' I 

\W. 

2S'si 

j 

Ml 

p 

lu 

S-i 

li   II 

NW. 

1' 

11        /: 

-" 

J  4 

J■^ 

SW. 

2^■!I2 

SS 

■ ' 

Til 

:<!' 

Ji, 

w 

2S  7.^ 

SO 

p 

1  -                    r  .  . 

•  >'» 

2-.-, 

.■^i:. 

Q 

'2\\ 

jr. 

1    11 

(Mini 

2S'.s;i 

1 

ss 

P 

••'              /; 

'2'1 

11-7 

.■^W 

1 

P 

14        li:':' 

Jti 

I  ■  ."> 

2^'^^ 

1-  ■  • 

Sll 

V 

< 

.j7 

lit 

.  ,  . 

'     '  <' 

2!l'(l.'i 

1  ' 

'  "s  ■' 

2.S 

27 

4-2     1 

sV:, 

2s '  S2 

ss 

J> 

Hi 

J."» 

2-1 

.<\v 

if 

17 

nil 

Hill 
1II-2 

^ 

2S'7I 

7s 

i    . 

I'.'i 

-'•"> 

7-  1 

N 

2N'.S!i 

7."i 

p 

l^ 

14 

(l!i 

N. 

p 

19                / 

ij 

1!) 

4-7 
.1  ■ :! 

NK 

N 

N  W. 

2.S  !KI 
2S'M 

,1 

P 

R 

. 

.     .    i 

R 

-'1.               'i.  .  . 

0 

,s 

n- 1     i 

NW 

2h'7:i 

. 

? 

-1             /!■ 

1 

. 

ii:i  : 

NW 

, 

P 

;                    < 

."> 

.') 

2  ■ .'( 

NW. 

2S'S2 

P 

--                          j               ,     i 

<i 

1-7      1 

.SI-;. 

S 

^-.     .     ]l 

17 

\'2 

SK. 

2S '  Ml 

P 

18 

■ »  2 

SK. 

1 

P 

\l         ■  ■ 

-Ml 

u\ 

Mi 

SK. 

2.S'7s 

1 

P 

■-•4                   j . 

111 

li  II 

NW.     { 

'                '               i 

K 

1 

1 

."» 

1 
':'mi 

SK.  ' ' ; 

28 '112 

■!■ 

1' 
!• 

1 

•  > 

21M11 

j 

P 

-"                  1- 

1  l-'l  1 

:il 

SK. 

K 

J7. 

1.1 

111 

i  ■  ■') 

K. 
NK. 

2s!M)  :   ".:'        1  , 

i:i 

11 

11 

NW 

2S'f'i7  :       i 

P 

js  _ 

1(1 

1 

1' 

NW 

.  ...         1 

^; 

i     i '.  > 

III 

1  ■  2      j 

■■*         i 

2S  •>«.".                    i 

P 

-■•           .          i             Hi 

10(1 

NW     ! 

1 

s 

1               *                   17 

i.^ 

4  4 

SW. 

2S'.S2         ,     .  ,,1.' 

p 

(I-                -^i 

I'll 

NW. 

... 

s 

■\            >\'   '      \          :      'i 

I'll' 

2'il 

N. 

2N'S7  1      

p 

I,'                        Ji 

III 

:.'  1 

^ 

2S'7.'^ ':" : 

i 

S 

«: 


Average  time  of  observation: — 7.4.">  a.m.  and  ."i.OO  p.m. 

P="CI'  ar.  no  clouds. 

Q  =  Small  fleecy  clouds. 

R  =  Cumuli. 

S  =  Heavy,  overi'ast,  thr  ateuine. 
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7  QIORaC  V,  A.  1t17 

Mkteoholooical  Data  for  M.H.8.  Station  at  Kebwatin,  Ont.,  for  Janoabt,  1914. 


Tempenture 

Uoo 
Wind 

D«y 

Velocity 
Wind 

Baro- 
meter 

Evapo- 
ation 

Rain 

Humi- 
dity 

Oeneral 

Lake 

Tauk 

Air 

Day 



1 

Mili-h 

1 

O 

O 

^ 

per 

Itichi'^ 

Iltcll«B 

liiuhea 

't 

' 

hour. 

1 J 

i                .    .     .   j 

I)  :< 

.■>\S 

s 

'ii-y 

25          24 

2S 

*i. 

s 

2 

1-2 

\ 

8 

;i  j  ■ ' 

:i:i          21    ■ 

2-7 

N.       j. 

:( 

.    . 

aa 

N.      !. 

a 

.12 

i:l 

14 

lU 

N 

a 

4 

:V2 

s 

St 

20 
a-2 

SK. 
SK. 

p 
p 

■"' 

■■\2 

In 

1-7 
14-1 

sW. 

8 
8 

t> 

^ 

ti-2 

W 

S 

t 

■i2 

2< 

a- 1 

2-3 
41 

W. 
SE. 
.\W. 

S 

s 
s 

IS 

■ } 

2fi 

N. 

8 

.12 

:^:i 

.31 

N 

42 

s 

•t 

J 

j 

»  U 

N. 

R 

\ 

:tL' 

It 

.17 

N. 

■27 

8 

10 

1  . 

1  '4 

SW 

R 

:)2 

:l 

1-8 

sw] 

'  . 

11 

w. 

P 
H 

:t2 

—    fs 

ii'7" 

w. 

IJ 

:<2 

-1:1 

... 

........ 

SK. 
SE. 

. 

P 
P 

VA 

3-9 
7-3 

SE. 
SE. 

P 

U2 

<.t 

14 

.•t2 
:J2 

It* 

Ih 

5-5 

8-0 

40 
4. 1 

S 
NW. 

E. 

E. 
NW. 
.NW. 

P 

13 

P 

't 



p 

Iti 

. 

R 
P 

nj 

17 

4-5 

18 

17 

1-6 

S 

P 

:{2 

In 

i.V 

:i« 

E. 

SE. 

i 

1» 

:jl; 

M> 

22 

'    .5-0 

s 

19 

1-9 

.  -j^,  ■.. 

8 

•il' 

:i(l 

2(1 

.5-2 

NE. 

8 

M 

:!■_' 

1 

..,    ■ 

tiO 

4-8 

NW. 

W. 

P 

P 

21 

:i'7 

s 

P 

:i2 

-■>        -    7 

..-(J 

.SE. 

P 

Tl          .  .     1 

:t2 

~    1 

1 

20 
.•1-3 

s 

SE. 

.        . 

P 
R 

S.i 

3r> 

W. 

I 

P 

'       •'-     i 

+  t 

-     2 

9-2 

w. 

■10.-,    1 

P 

J4.               '' 



5-3 

SW. 

i 

p 

i      ^•- 

-  1: 

-Hi 

3-8 

s 

P 

.'o                 1 

20 

SK. 

P 

■Vi 

--    it      1       10 

2- 3 

s 

P 

M                  I 

1 

2-3 

E. 

1 

1               .  . 

S 

:i-' 

.-■'      '          t 

«-2 

N. 

8 

27                               i 

3-2 

N. 

P 

.il'     ' 

—    2      (  ■'-    .i 

11 

E. 

•  104    1 

Q 

.'s              ■ 

i 

3-2 

E 

j 

. 

. 

R 

.(■-•    i 

20      j   ^    .-. 

8-8 

SK. 

1 

_ 

8 

L"J 

'        5-0 

\\. 

1 

Q 

•■{2     1 

■  11    I-  r,        .Mil)         \v.     i 

1 

p 

.{0 

[ 

1                 1         .■>■!(      1        SK.       ! 

!             ;;i           i- 

:i2     i             ■   ■"    it     j  ^    2     :        J-4             K 

i                       ! 
■  ■'                      i 

..'           1      P 

.<! 

I             !             '             I       7  -J           W. 

..!         ..! 

. .  i            !      Q 

"1    v  r"    ^-^    ^"'  1         ■■ 

2b                       P 

1 

Average  time  of  obflervatiou:— 7.45  a.m.  and  5.00  p.m. 

I'reci 

pitatioE 

raeasu 

rcment 

on  the 

8th  inrluc 

les  snowfa 

II  of  st'a8( 

»i  to  da 

t..      - 

P= Clear,  no  clouds. 

Q=*  Small  fleecy  cloud*. 

K  =  Cumuli. 

S  =  Heavy.  overcBot   threatening. 
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IS8I0NAL  PAPER  No.  2Sr 

/Ietkoroiooical  Data  for  M.H.S.  Station  at  Keewatin,  Ont.,  for  February,  1914. 


Average  time  of  observation: — 7.45  a.m.  and  5.00  p.m. 

P  =  Clear,  no  clouds. 

Q  =  Small  fleecy  clouds. 

R  =  Cumuli. 

S  =  Heavy,  overcast,  thrcafpnIiiK. 


Day 

Temperature 

Day 

Velocity 
Wind 

Direc- 
tion 
Wind 

Baro- 
meter 

Evapor- 
ation 

Rain 

Humi- 
dity 

General 

Uke 

Tank 

Air 

1 ) 

0 

o 

o 
-10 

o 

Miles 

per 

hour 

Inches 

Inches 

Indies 

% 

P 
1> 

5 

10 

-[" 

-i 

-26" 

-26' 

-26 

-15 

-22" 

-23" 

-26" 

-15' 

"6 
—  5 

28-75 

2..         ..| 

10 

1.1 

-  1 

4 

-  5 

-  2 
-29 
-10 
-32 

-  (i 
-34 

-  9 
-20 
-10 
-31 
-16 

-se 

-16 
-40 
-14 
-36 
6 

-  3 
2 

-17 
4 

4.4 

0-6 
4-3 
26 
1-6 
1-7 
0-8 
7-0 
1-5 
10 
0-9 
0-5 
5-4 
5-5 
6-3 
70 
1-9 
1-3 
3-5 
0-9 
01 
3-3 
5-0 
8-2 
6-7 
2-7 

NE. 
N. 
NW. 
N. 
N. 
N. 
W. 
W. 

sw. 

s 
s 

8 
SE. 
W. 

w. 
w. 

N. 
NW. 
W. 

S 
SE. 

S 

W. 
W. 

w. 

s 

1 

28-75 

11 

a ) 

p 

1 

28-95 

•^ 

4 ! 

29  05 

R 

5 

P 

29- 10 

? 

6 1 

29-00 

P 

7 J 

P 

\ 

28-80 

^ 

H ( 

9 1 

28-70 

R 
p 

28-75 

p 

10    j 

p 

•> 

29- 15 

p 

*" 

p 

i 

29-40 

p 

12 / 

p 

.3 

29-35 



p 

^ 

1 

2900 

14 1 

1 

29-10 

p 

15 < 

1 

-18 

4 

-22 

8 

1 

-26 

-  3 
-20 
+  11 

-  6 

-  9 
-20 

-  4 

-  22 

'h 

8 
18 
20 
31 
22 
36 
34 
40 

-  1 

-  1 

-    8 
-6 

i:'4'  ■ 
-12 
6 
-io 
-26' 

-'6 

"ii" 

20' 
"24' 
"32' 

"2" 

3-5 
6-4 
0-7 
1-5 
1-3 
40 
14-7 
5-2 
1-7 
1-6 

s. 

E. 

E. 
NW. 

SE. 

W. 
NW. 
SW. 

E. 

S 

28-75 

Iti 1 

p 

< 
17. ' 

28.80 

•Ul» 

s 
p 

1 

28-85 

Q 

'^ 
P 
P 
i> 

18 } 

\ 

28-85 

19 1 

20 ] 

2900 

i 

28-85 

,s 

■21.          .    1 

7-4 
9-0 
3-9 
2-7 
1-8 
3-0 
.-)0 
60 
31 
30 
3-4 
2-9 
51 
14-2 
140 

w. 

N. 
NW. 
W. 

s 

SE. 
SW. 

s 

SE. 
.SE. 

s 
s. 
s 
s 
w. 

p 

28-75 

p 

22 f 

■ 

p 

< 

28-20 

■ 

p 

23 ( 

p 

28-25 

? 

1 

28-95 

25 } 

{ 

28-75 

20 1 

p 

28-90 

p 

27 1 

p 

28-45 

Q 

s 

2h    .  .  .      .  / 

s 

28-70 

•  2'2 



P 

t^i 


'i      ! 


hi 


25f— Iti 
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I    i 


Averane  time  of  obgervntion: — 7.45  a.m.  and  5.(K)  p.m. 

P  =  Clear,  no  cIouHk. 

Q  =  Small  flcpcy  cioiidH. 

R  =  ("umuli. 

S  =  Hoav.v,  ovcrrust,  tliri'iitciiiiiir 


Day 

Lukv 

Tempe 
Tank 

rsture 

.\ir 

Day 

Velocity 
Wind 

Direc- 
tion 
Wind 

Baro- 
meter 

Evapor- 
ation 

Rain 

Humi- 
dity 

Ci-neral 

1 ! 

" 

0 

o 
-20 

12 
20 
22 
33 
22 
35 

:«i 

34 
27 
32 
14 
30 

0 
26 

0 
20 

6 
25 

-  4 
2-, 
13 
33 
26 
42 
20 
40 
3^ 
40 
13 
20 

s 

2'* 
2 

IK 

-  1 
l.S 

0 
27 

0 
19 
16 
20 
12 
32 
24 
26 

20 
12 
17 
12 

27 
20 
35 
30 
37 
28 
47 
32 
40 

0 

'"4" 
■'21 

24 
21 
'36 

"•is" 
20 

MUea 
per 
hour 
,    11-4 

ti 

Inches 

28-72 

Inches 

InrhcB 

% 

■•i 
.1 

|> 

2 

201 
69 
3-9 
U'2 
3-4 
5-9 
40 
2-2 
0-9 
4-5 
2-3 
1-M 

HE. 

W. 
W. 
SE. 

K. 
NE. 
NE. 

N. 
NE. 

N. 
NE. 

|{ 

28-31 

1' 

a 

4 

28-42 

« 

/ 

/ 

< 
< 

> 

2804 
'    28-21 

-09 

11 

S 

1' 

1 

28-51 

-26 

h 

28-70 

12 
io 

15 

i'j 

"  24  " 
32" 

3i 

29-05 
'    28-92 

It        , 

1-3 
2-2 
2-H 
20 
4-S 
6-4 
4-7 
5-7 
3-5 
3-7 
41 
2-8 

NE. 
NE. 

NE. 
NE. 

SE. 

sw. 
w. 

NW. 

s. 

s 

NW. 

s. 

10 

29-27 

11 

|> 

12 

28 -tw 

'    28 -.52' 
"28-14' 

I' 
1' 

13 

ii 

\i 

14 

28-28 

.  Q 

13 

16 

36 

ie 
io 

■7" 

i2 

"  '7" 

.... 

17 



22 

23 

is 

"i4" 
"14" 
"36" 

S-5 
16-3 
18-8 
4-2 
19-3 
34 
3-6 
1-7 
1-7 
1-7 
1-4 
51 
0-9 
01 
7-2 
9  0 
11-3 
2-8 
4-2 
6-3 
t  -4 
k-6 
1-6 
3-3 
2-7 
43 
2-8 

w. 

NW. 
NW. 
NW. 
NW. 

N. 

N. 

E. 
SE. 
SE. 
NW. 
NW. 
SW. 

N. 
NW. 

W. 
SW. 

w. 

N. 
N. 

N. 
S. 
N. 
NE. 

SE. 

S. 
N. 

27-82 
28-26 

■01 

Q 

17 

l» 

,  f 

28-63 

l> 

IH 

p 

f 

28-80 

p 

10 

P 

20 f 

28-8-J 

il 

21 

\ 

I 

1 

28-70 

65 

28-89 

•»■> 

< 

28-65 

2;i  

p 

24 

28-26 

'    28-28' 



79 

87 
64 

P 

Q 
Q 
Q 

2">      

28- 15 

26      .. 

28 -.38 

R 

27 

P 

28-68 

76 
89 
91 

Q 

2S 

28-48 

29. 

32 
32 
3,3 

2-4 
3-7 
2-4 
3-3 
2-4 

SE. 

8. 
S. 

N. 

29-15 

30 

77 
73 
79 
76 

p 

28-76 

p 

31 

, ,' 

ii 

> 

28-34 
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O.N  AT  Kkkwatin,  Ont.,  FfiK  Apkil,  1014. 


Average  time  of  observation: — 7.45  a.m.  and 

P  =  Clear,  no  clouds. 

Q^  Small  fleecy  cloud.<. 

R  =  C'umuli. 

S  =  Hc;iv.v.  overc-iist.  thr  afoninc 


5.00  p.m. 


Ti-miHTBture 

1 

' 

Oay 

Velocity 

IJiree- 

Baro- 

Kvapor- 

Main 

Humi- 

General 

Wind 

Wiud 

meter 

uliun 

dity 

Lake 

Tank 

Air 

Day 

MiU>» 

0 

l.er 
hour 

1 

Inchia 

Int-hrs 

lueheK 

<■• 

I' 

1 

1 

•M 

.'Iti 
■.M 

:J4 

11 
10 

N. 
NW. 

•  23 

1       s-j 

1         .84 

|{ 

28-61 

K 

2S 

5-5 

N. 

77 

K 

■i 

;ii 

211 
20 

20 

6!) 
5« 

N. 
NW. 

28 -70 

•OS 

88 

R 

.H 

2» 

22 

7-« 

W. 

28 -85 

89 

y 

4                 ( 

20 

6-2 

NW. 

a 

.14 

29 

22 

111 

NW. 

28-80 

35 

1 

M 

.(2 
.12 

"  24  " 

50 
50 

rtw. 

74 

79 

••'                 / 

28-65 

:i2 

3-7 

w. 

90 

1 

m 

2s 

26 

1-2 

N. 

28-57 

77 

K 

10 

4H 

N. 

il 

■U 

20 

14 

6.H 

NW. 

28  ■05 

23 

to 

Q 

20 

4-6 

N. 

?• 

.14 

.•J4 

.»■* 

4  3 

NW. 

28-90 

81 

'•> 

2(i 

4-2 

S. 

88 

I> 

■i'l 

41 

24 

H-4 

s 

28-40 

81 

(J 

10 

. 

M 

5-2 

NW. 

90 

K 

:u 

2« 

27 

1-3 

27-97 

65 

H 

U 

:t2 

20 
40 

26 

SI 
11 

s 
w. 

77' 

28-27 

'- 

:t.< 

\r, 

20 

3-2 

NW. 

28-76 

20 

2-8 

SK. 

89 

'•^ 

4(1 

40 

2-7 
Ih 
20 

.S  . 
N. 
N. 

28-67 

71 

67 

\ 

28-58 

'"          ■     ■( 

;t.-. 

4;i 

42 

44 

4-5 
1-4 
1-6 

W. 
NW. 
W. 

78 
77 

8.5 

p 

28-47 

P 

"■"    I 

:<t> 

4;{ 

.3  •  ti 

E. 
N. 

28-62 

17 ' 

17 

2-6 

89 ' 

Q 

.Hi 

4!» 

45 

j.;i 

N. 

28-60 

■05 

80 

R 

'^ S 

:«i 

;<7 

;{0 

X{ 

5-6 

't*    1 

NW. 

N. 
NE. 

:29 

•S7 

91 

28-47 

19 i 

12-3 

!HI 

:t2 

24 

28-65 

**H 

i-4 
10-3 

S 

:« 

US 

.12 

rt. 

28-35 

13 

83 

21                 / 

at) 

IS 

NW. 

56 

H-i 

40 

;u 

15  0 
31 
2-7 

W. 

s, 
s. 

28-65 

■06 

■01 

84 
90 

P 
P 
p 

22            .  .  i 

32 

zi        .   :• 

:t.'. 

51 

.14 

28  90 

;j!» 

4  4 

s. 

'01 

92 

R 

;«) 

47 

40 

70 

SE. 

28-70 

•03 

86 

R 

24 . 

:)(•) 

45 

4!) 

42' 

4-4 
4    1 

SE. 

SE. 

89 
74 

25 ( 

28-60 

-01 

02 

;t(> 

44 
40 

43' 

1-4 
2-0 

S. 

s. 

85 

87 

R 
R 

26   .      ,    .  / 

28-37 

-02 

■01 

. . 

.">:! 

20 

s. 

75 

R 

1 

_, 

56 

4.H 

28-47 

82 
73 

R 

R 

27               / 

■.m 

51 

N. 

.•<7 

.16 

.•i2 

67 

NE. 

28-75 

-01 

(>5 

R 

28.^       -.    1 

;«i 

100 

NE. 

89 

^ 

:<:> 

;jh 

30 

13  2 

N. 

28-80 

83 

:«•) 

7-5 

N. 

91 

R 

ii.i 

54 

37 

3-6 

SE. 

28-95 

•18 

48 

R 

:ifi '   1 



41 

45 

'  .ii" 

4-2 

3.4 

8. 

69 
79 

Q 

i 

28-95 

-01      1 

1 

ii 


I 


I)  < 


0! 
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Average  time  of  observation: — 7.16  a.m.  and  P.30  p.m. 

P= Clear,  no  clouds. 

Q  =  Small  fleecy  clouds. 

R= Cumuli. 

S  =  Heavy,  overcast,  threatening. 


Day 

Lake 

Tempei 
Tank 

ature 
.\ir 

Uny 

Velocity 
Wind 

Direc- 
tion 
WIml 

Baro- 
luetrr 

Incheii 

'28-65 

Evapor- 
ation 

Rain 

Humi-^ 
dity. 

Oener- 1 

1               , 

O 

0 

e 

43 
63 
M 
64 
51 

0 

so" 

"62" 
"48" 

66 
' '54' ' 

40 
■ ■44'  ■ 

"44" 

MUun 
per 

hour 
4  0 
41 
4-2 
2-6 
30 
4-8 
21 
1-8 
3-8 
5'4 
3-2 
6-5 
3-8 
4-3 
2-7 
7-9 
3-5 
2-8 

H. 
8W. 
8W. 

H. 
8K. 
SW. 
NK. 
NE. 

S. 

s. 
s. 

NK. 
E. 

N. 

S. 
SW. 

s. 
NW. 

Inchei 

-01 

-02 

Inchi'i 
0'! 

'1.' 

ys  ■  0 
51-0 
76  0 
77-0 
94-0 

'4 

I . .  .        .  ( 

2 / 

3               1 

37 

38 
.38 
38 

28-41 

28-35 

4                j 

52 
67 
50 
70 
43 
42 
46 
64 

"eo 

94  0 
07  (1 

77-0 

92-0 
88-0 
93-0 
57-0 

0.3-0 

p 

) 

28-:«) 

28-46' 

1" 

F 

< 
7               i' 

38 
38 
38 
40 

K 
K 

28-46 

K 

^ 

28-70 

1' 

U                1 

28-6.5 
28  40 

112 

<i 

10              .i 

40 

56 
48 

45 

77-0 
79-11 

'78-5 

8.5 -0 

75-0 
49-0 
87-0 
62-0 
tCM) 
.52-0 
67  0 
45  0 
000 
tMI-0 
73-0 
70-0 
74-0 
720 
8:»0 
720 
870 
77  0 
87^0 
•WO 
,50-0 
49-0 
07  •O 
710 
89  0 
.53  0 
84-0 

two 

70  •O 
,54  0 
740 
89^0 
8K-0 
52  0 
,58-0 
44  0 

Q 

i 

39 

40 

51 
2.2 
40 
2-2 
7-2 
50 
5-3 
2.6 
4-7 
2'2 
3-6 
2-8 

N. 

NK. 
NK. 

S. 

w. 

NK. 
NK. 

N. 

W. 

s. 
.s. 
N. 

28-75 
'28-95 
29  (H» 
28-95 
2901) 
28-90 
28-80 

-08 
01 
-08 
-01 
-02 
-00 
-06 
-(K) 

11 i 

44 

p 

{ 

30 

.38 

38 
38   ' 

12 ) 

13.                f 

44 

53 
55 
48 
66 
52 
55 
»H) 
72 
62 
6.3 
58 

m 
la 

58 
.56 
72 

.-.6 
40 
52 
50 
61 
59 
67 
61 
77 
63 
75 
04 
74 
•a 
59 
5ti 
64 
60 
73 

"48" 
44 
43 

"44" 
"52" 
"58'  ' 

.56 
"54" 

55 
"49 

45 

'45 

"55 

60 

60 
"58" 
"56 

5.5" 
"57" 

p 

14. 

40 

40 

•1^ 

\ 

'^ 1 

16.              / 

42 

42" 

42 

■'42" 

p 
p 
p 

Q 

42 

42 

Q 

17.    .          / 

5-4 

8-3 

5-7 

0-2 

1-8 

3-0 

2-4 

2-0 

10 

19  h 

IS 

9  •  5 

4-3 

3-.J 

30 

4-8 

4  4 

19-4 

15-0 

32-2 

5() 

3  0 

2-.-, 

6-8 

34-2 

211 

4-8 

90 

s 
s. 
s 

W. 

s. 
.s  . 
s  . 
s. 
w. 

NW. 

.><  . 
!<. 

w. 
w 

SK. 

s. 

«.; 

W. 
W. 
W. 

s. 
s. 
s. 
s. 
w. 
w. 

1 
18...          i 

43 

44 

28-75 

"28-7.5 
"28-70 

•04 
•29 
-25 

01 

01 

■02 

-38 

Q 

19 

42 

42 

Q 

R 

\ 
20.                ' 

46 

46 

K 
Q 

•••                 ) 

48 

48 

28-70 

■28-75 

'    28-80 

28-72 

"28-45 

-03 
-00 
-02 
■  05 

< 

1 

22 ( 

44 

44 

<1 
(j 

1 
23 

24.                1 

43 
46   ' 

43 
'46 

H 
R 

25..             1 

48 

48 

P 
R 

26. ...       1 

47 

48 

28-20 
28-47 

R 

1> 

27.               1 

47 

48 

-02 

I> 

2S .        .      )' 

48 

48 

28-78 

-02 

I) 

...                1 

50 
49 
.50 
49 
51 

50 
50 
52 
49 
53 


28-60 

-03 

■13 

i 

i 

30 ( 

31 )' 

28-57 

•05 
•03 

-72 

Q 

s. 

28-73 

H 

1 

55 

28-80 
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1 

Day 

Tampci 

•tui» 

Velocity 
Wind 

Baro- 
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Evapor- 
ation 

Rain 

Humi- 
dity 

QcMral 

Lak< 

Tank 

Air 

Day 
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° 

0 

O 

0 
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hour 
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Incbei 

Inobw 

% 

1                               1 

:.7 

52 
58 

57-5 
70-5 

00 

6-7 

2-2 

a. 
w. 

91 

P 

28  80 

-18 

? 

-■             / 

5;i 

53 

(MO 

2-7 

H. 

87 

57 

58 

74  0 

00 

40 

H. 

28- 03 

-04 

78 

R 

:<             1 

53 

54 

04  0 
05'() 

02 

4-4 

H'O 

S. 

172 

UO 
80 

V) 

28H) 

-05 

4 

5;j 

54 

5«0 

132 

■04 

88 

080 

55 

11-4 

K. 

2805 

-03 

07 

^ 

5 

52 

52 

MO 

13-3 

E. 

-06 

88 

55 

50 

OM'O 

50 

14-2 

S.E. 

28-65 

-06 

71 

P 

0      .       .     J 

54 

54 

5«1'0 

13-3 

8. 

82 

R 

T               1 

70  0 

00 

8'3 

K. 

28-45 

81 

^ 

00 

74  0 
770 

70 

0-2 

)*K. 

74 
03 

28-42 

Q 

>* 

ta 

02 

07  0 

4-7 

SW. 

•42 

75 

Q 

t 

«4 

04 

79  0 

70 

3-6 

SE. 

28-87 

125 

79 

^ 

u               / 

58 

57 
UO 

59 

57 
01 

030 
700 
tMi'O 
720 

04 

03 

0-6 

77 

10-4 

13  0 

w. 

SW. 

M2 

84 
.59 
90 

86 

28-53 

y 

10 

•04 
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Avpii  -,e  time  of  ohgorvation : — 7.15  a.m.  and  0.30  p.m. 

P  — (  iear,  no  clouds. 

(i  =  Small  fleecy  clouds. 

H  =  ('uiiiuli. 

S  =  Heavy,  overcast,  thrcafeninn. 


. 


If 


I 


1    i\ 


280 


DKVAHTMESr 


IHk     I S TKHIOH 


T  (MdWI  V,  A.   1t17 
Meteuhoukjii  Ai.  Data  ran  M.H.S.  Stauos  vt  Kkkwatis,  Ont.,  »  ,«  .Jiii.y,  1!»I4. 


n 


\n 


Day 


I. 

2 
i 
4 
A 

n 

7 

s 
It 

10 

II 
i:i 

14 

1.'. 
10 
17 

l^ 
It) 
;«) 
■21 

22 
23   . 
24 

2.'>   . 

2<'> 

1'7 

Jh    . 

I'll 

3«) 

.n 


tftkn 


Tcnippratuni 


Tunk  i    Air 


))l 

IMi 
)M 

t'>H 

7;< 

(ih 
711 
7(1 
•17 
)M) 

lih 
till 
tK) 

lilt 
tilt 


7(1 


70 

7.1 

7.) 

72 
7.1 
i;u 

7(1 

(>K 

7(1 
i<H 
7(1 

70 
70 
t>S 
7« 
71 
7.t 
(ill 
71 
(ill 
(ih 
70 
7:i 
71 

7:t 


74 

7:* 
7(i 

74 
7^1 

7:i 
7:t 
72 

71 

li,'l 

Ul 
(Ml 
M 
7(1 
<Mi 
74 
(18 
70 
70 
(i7 
(Mi 

(1^ 
tilt 
till 

tilt 

7\1 


70 

71 
71 
7.1 
7« 
72 
7:l 
till 
70 
()h 
70 
(ih 
71 
70 
71 
tilt 


7.1 
tilt 
71 
tiU 


70 
73 
74 
73 
7(j 
74 
73 
7(i 
74 
73 
73 
74 


75 
(IM 


(ill 
73 


(i7 
(VI 

(id 
71 
71 

70 
73 


(ill 

71 

SO 
77 
711 
71 
70 
til 
lit) 
411 
tMi 
ti3 
70 
(i.'i 
70 
72 
H4 

7:) 
77 
(i.") 
73 
(i5 


(ill 
74 

7K 
71) 
K> 
h-2 
74 
S3 


(is 

77 
(i2 


Day 


Oil 

(M 

tiS 


7s  I  (1L> 
70 
(i.j 
(is 
04 
7(1 
(is 


(i."> 
(i(i 


70 
71 

r.s 
:..'■> 

(i.3 

ti4 
73 
70 
0(i 
07 
71' 
72 


v.-iooi(>    ''T'*';- 


73 
71 


3  11 

s-o 


3.S 

4'(i 

2-3 

10-7 

13  It 

14  0 


<  ■.') 
(i-3 
lt'> 


0-4 

40 
3-2 
1  i) 
ti'O 
4  h 


Mile. 

p«r 

hour 

2:1 
-"»  ■  .*> 

.■>-s 

.'id 


2  II 

2h 

0   I 

7-3 
12  7 
11.') 

.'.-  I 

2-S 

ti-3 
■  > '  2 

.".■7 
4  s 
I'd 

O'H 

S-O 
1-7 

lO'O  I 

7  *  *i  I 

4  7  I 

21  (I  ! 

22  It 

S'7' 

14    K 

1 1  ■ .  > 
Itti 
■i-r, 

7(1 


N. 
NW 
•HW. 
HW 
SW 


W. 
W 

N. 
N. 

.■4. 

SK, 
SIv 
SIv 
SW. 
.s\V. 
SK. 

1;. 

N. 

N. 
SW. 
SW. 

SW. 

w 
w. 

N 

SW. 
SW 
SW 


s. 
w 
w. 

SW. 

SW. 

SW. 

SW. 

SW 

SW 


s. 
s. 

SW. 
SW. 

s. 
s. 

8W. 
SW. 

w 
w. 


Itiiriv 
iiM'tcr 


I  lie  Ilea 

2s.-,:i 

2S..'h', 
2H.4.') 
2h  .10 
2S.;)2 
2S.3.'i 
2S-7.1 
2S  •  'ill 
2S.,-)3 
2S-,VI 
2S.4S 
2S.44 
2S  •  .•i2 
2s-:i:t 
2S(iO 
2S.s:i 
2S.4.-) 
■2H-',7 
2S.01I 
2S.0O 
2S-(Hj 


2S-47 
2S-.'V0 
2S.52 
2S.44 
2S(,0 
2S .  5s 
28-72 
2S()S 
2S..'iti 
2S  O.") 


Evspor- 
aliuu 


Inclipn 


(W, 
(12 

(Hi 


'00 
-03 
(II 
(HI 
■02 


Rain 


liiinii 
dity 


IiicImv 


(Nl 


(M 
INI 

(II 
(Ml 
(Ml 
(Nl 
-INI 
(Nl 
1  ) 


(Nl 

(Nl 

•02 

-01 

(Ni 

-03 

•02 

(HI 

1  -0.1 

(M 

(II 

(I.'i 

(HI 

(13 

-INI 

10 

Mi 

•0.1 

•INI 

(HI 

(HI 

-07 

■07 

-01 

•111 

•13 

•01 

<(KI 

(HI 

•0.1 

(11 

•0.1 

(Nl 

OS 

(HI 

(M 

(HI 

02 

(HI 

0.1 

(HI 

•(H) 

(IS 

l(HI 

03 

03 

(m 

(Hi 

■02 

III 

■02 

12 

12 

(11 

03 

(11 

Oil 

(lit 

02 

10 

04 

(lii 

.'>■> 

ot 

-.1 

7s 
SI 
7(1 
S.1 
73 


SI 
lt.1 


11.1 

S(i 

711 

s7 

KNI 

11.1 

114 

!H) 
KHI 
SO 
79 
72 
IK) 
IHI 
7.1 
H4 
74 
7U 
SO 
(.5 
s.1 
s,1 
SI 
74 
s7 
(is 
7(i 

SO 

SO 
41) 
S2 
74 
s.1 
SO 
lt.1 
110 
•M 
KM  I 


Uciirra. 


AvtruBc  time  of  oh.surviition;— 7.1.1  a.m.  mid  0.30  p.m. 

1  =(  Icnr.  no  clouds. 
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Average  time  of  observation: — 7.15  a.m.  and  H..'<0  p.m. 

I' =  Clear,  no  clouds. 

Q  =  Small  fleecy  clouib. 

R  =  (Cumuli. 

S  =  Heavy   overi';i>l,  tlireali'iiinu. 
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Average  time  of  ob«ervation: — 7.15  !!.m.  and  fi.30  p  m 

P  =  Clear,  no  clouds. 

(j  =  Small  fleecy  clouds. 

R  =  Cumuli. 

s<  =  Heavy,  overc.ist,  threatening. 
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59 
78 
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Meteorological  Data  for  M.H.S.  Station  at  Keewatin,  Ont.,  for  October,  1914. 


Temperature 

Direc- 

Day 

Velocity 
Wind 

tion 
Wind 

Baro- 
meter 

Evapor- 
ation 

Rain 

Humi- 
dity 

Lake 

Tank 

Air 

Day 

Miles 

° 

O 

per 

hour 

5-0 

Inches 

Inches 

Inches 

% 

1..  ,    ,       ( 

57 

57 

58 

SK. 

-08 

Ki 

l> 

58 

58 

70 

80 

SK. 

28-47 

•06 

70 

l> 

(SO 

60 

64 

6-3 

8. 

-00 

p 

01 
59 

61 
59 

68 
64 

66 

28-32 

•00 
-08 

74 

75 

;< / 

7-3 

SE. 

58 

58 

65 

66 

10-7 

8. 

28-25 

-06 

76 

|> 

4 

00 

00 

64 

10- 1 

SE. 

-00 

79 

R 

62 
60 

62 
62 

69 
64 

66 

28-24 

-02 
•OO 

72 

86 

K 

s 

o 

40 

SE. 

59 

58 

58 

68 

3-3 

8. 

28-50 

•08 

■32 

Hli 

s 

(1 

58 

68 

61 

55 

0-3 
21 
20 

E. 

S. 
NE. 

'28-67' 

•03 

■03 

94 

<i 

7 

58 

58 

44 

•00 

71 

1> 

54 

"52' 

28-65 
'28-37 

8 ' 

67 

57 

48 

4-3 

E. 

•08 

P 

9 / 

58 

68 

67 

30 

W. 

•03 

■07 

94 

s 

10 ] 

53 

28-37 

56 

56 

60 

51 

8W. 

•01 

■65 

87 

\ 

58 

58 

48 

47 

8-4 

SW. 

28-30 

•28 

164 

87 

s 

11 f 

56 

56 

42 

4-8 

NW. 

•05 

■11 

85 

,s 

56 

56 

42 

4i 

28-48 

•02 

■16 

92 

12 1 

54 

54 

36 

9-8 

NE. 

•02 

91 

R 

54 

64 

38 

46 

6-3 

NE. 

28-86 

•10 

91 

l> 

13 

54 

64 

40 

1-7 

NE. 

•04 

76 

p 

66 

56 

48 

39 

1-4 

NW. 

29-20 

•02 

87 

p 

I* 

34 

54 

44 

5-5 

W. 

•10 

85 

p 

54 

54 

52 

47 

7-4 

w. 

28-70 

•04 

88 

^ 

15 ( 

54 

64 

46 

61 

N. 

•06 

93 

) 

56 

60 

56 

53 

5-6 

E. 

28-64 

•02 

77 

p 

16.    .           ( 

54 

64 

62 

6-6 

SW. 

■04 

88 

p 

56 

50 

62 

64 

7-4 

SW. 

28-32 

04 

89 

p 

>7 / 

54 

54 

44 

20 

NE. 

•04 

93 

p 

1 

66 
50 

56 
50 

58 
56 

54 

3-7 
11-6 

E. 

SE. 

28-33 

89 

82 

p 

18.            .| 

•04 

s 

57 

28- 18 

19         ; 

54 

64 

64 

10-2 

SW. 

•02 

88 

s 

56 

50 

68 

56 

51 

SW. 

28- 16 

■02 

77 

p 

•-"o / 

54 

64 

54 

2-4 

SW. 

•04 

88 

p 

50 

56 

62 

68 

9-2 

SW. 

28-31 

•02 

84 

I> 

-' 

60 

56 

46 

3-8 

N. 

■02 

80 

p 

50 

56 

68 

52 

2-1 

E. 

28-73 

■02 

8:) 

p 

2a 

64 

M 

64 

8-4 

SE. 

■04 

88 

R 

50 

66 

00 

55 

9-6 

SE. 

28-65 

■02 

89 

23 

64 

64 

42 

11-6 

N. 

■08 

■20 

92 

^ 

54 

64 

48 

49 

141 

NW. 

28-73 

■04 

80 

p 

24.               1 

52 

62 

42 

4-8 

SW. 

■03 

■01 

02 

R 

52 

52 

50 

46 

13-5 

w. 

28-71 

■06 

S7 

R 

62 

52 

42 

10-6 

N.W. 

04 

■02 

92 

s 

60 

■>o 

;j8 

40 

28-53 

■02 

83 

2li 

40 

40 

20 

151 

NW. 

■08 

86 

p 

46 

46 

30 

24 

111 

NW. 

28-83 

■00 

89 

p 

2< 

48 

48 

34 

8'1 

W. 

■14 

!N) 

^ 

48 

48 

44 

35 

12-9 

w. 

28-43 

■06 

86 

p 

2S 

48 

48 

38 

70 

N. 

•04 

8:< 

s 

48 

48 

42 

40 

6? 

N.W 

28-34 

•04 

86 

29 

48 

48 

38 

8-6 

W. 

•00 

91 

p 

48 

48 

4S 

43 

11-2 

NW. 

28-49 

■04 

87 

p 

.'«!    .               < 

48 

48 

42 

IS 

S. 

■04 

92 

K 

48 

48 

64 

45 

5-2 

s. 

28-39 

■04 

82 

I> 

■i\ 

48 

48 

40 

3-r. 

s. 

•06 

>X.\ 

s 

1 

.1(1 

50          52 

53 

4-8 

s. 

28-10 

■02     1 

■  -     ! 

.S.S        j 

r 

;,f. 
■  E 


Avpraup  time  of  observation:— 7.16  a.m.  and  0.30  p.m. 

P= Clear,  no  olouda. 

y  =  Small,  fleecy  clouds. 

R  =  Cumuli. 

.'*"  Heavy,  overrast,  threatening. 
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Trinperature 

Direc- 
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Wind 

Day 

Vclcxsity 
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ation 

Rain 

Humi- 
dity 
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Lake 
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Air 
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O 

o 

O 
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1 

48 

4S 
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8 

N. 
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S 
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47 
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48 
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43 

28-36 

-04 
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76 

88 

1> 

•> 
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SE. 

46 

40 

40-0 

41 

14-5 

SK. 

28-37 
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89 

!• 

;i 

47 

47 
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7-3 

W. 

-04 

85 

s 

4H 

48 

45  0 

44 

10-3 

w. 

28-05 
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-02 

79 

s 
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40 

46 

35  0 

12-4 
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■03 

-19 

91 

K 

47 

46 
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36 

10-7 

NW. 

28-51 

-03 

-03 

91 

s 

^ 

8-5 

N. 

4« 

46 

32  0 

31 

2-9 

NW. 

28-58 

14 

74 

1' 

4-5 

K. 

40 

4t 

.33 -0 

35 

•>8-39 

-04 

52 

It 

-, 

12-8 
4-0 

NW. 

W. 

4.'> 

44 

32  0 

34 

28-53 

-10 

79 

<i 

K ' 

44 

44 

380 

110 

w. 

-tHi 

•02 

71 

I> 

44 

44 

35  0 

:"5 

HW. 

28  55 

-03 

•02 

95 

<i 

1)                    ( 

4.'{ 

42 

.33-0 

5-0 

SK. 

•  02 

95 

I' 

37 

10-4 

SK. 
W. 

28-25 

10 ' 

43 

42 

34-0 

-06 

(K) 

K 

44 

44 

41   0 

38 

10-5 

w. 

28-31 

-02 

02 

H 

u 

42 

41 

22  0 

11-2 

NW. 

-05 

93 

I" 

41 

40 

28-0 

27 

7-3 

NW. 

28  02 

44 

1' 

VI 

:<(i 

32 

15-0 

0-9 

K. 

(i 

as 

37 

25.0 

*>•> 

5-8 

E. 

28-(iO 

-18 

:m 

<i 

VA               ; 

:<s 

30 

27-0 

3-9 

W. 

82 

.'{0 

34 

20-0 

26 

4-3 

W. 

28-48 

■02 

82 

,-< 

'^ i 

34 

33 

•'2.0 

10-4 

K 

79 

K 

24 

28-25 

•01 

15                i 

25 

8-0 
15-3 

NW. 
NW. 

28 -.36 

H 

16 ,1 

32 

12-0 

|{ 

32 

9  0 

10 

14  4 

NW. 

28-59 

s 

17                   1 

9-9 
0-9 

W. 
N.W 

i> 

34 

4-0 

2 

28-68 

P 

IS I 

8-0 

8-9 

N. 

<i 

33 

10 

."> 

16-2 

NW. 

28-71 

-oi 

}' 

19            ; 

100 

9-3 

W. 

r 

33 

120 

8 

2-9 

S. 

28-46 

1" 

'i 

20-0 

8-3 

s. 

!• 

33 

24  0 

22 

3  9 

W. 

28-26 

94 

1" 

•>i            1 

23-0 

9-4 

NW. 

V 

,34 

19 

10-2 

8-4 

NW. 

28-51 

8.") 

1' 

22 

8-0 

1' 

33 

13-0 

12 

2- 1 

28-75 

1' 

•JH                 ' 

22-0 

5" 

s 

i> 

31   0 
23  •  0 

26 

28-49 

100 
59 

!• 

•>4                ( 

0-2 

sw 

1" 

34 

32 

60 
91 

sw. 

sw. 

28-49 

•J') 

30  0 

95 

l> 

;j4 

39  •  5 

35 

•>.•> 

s 

28-17 

92 

K 

■>\\ 

30 '  0 

9-4 

NW. 

U 

33 

190 

.30 

15  9 

N. 

28-32 

I'Kl 

I' 

■>7 

•t-5 

4  0 

s 

(J 

33 

23() 

17 

51 

s. 

28-69 

1(H) 

1> 

•»>s                     1 

•'7-0 

0-9 

s 

I» 

33 

39-5 

35 

8-9 

s. 

28-35 

8S 

1' 

m 

41-0 

SO 

I" 

34 
34 

36-5 
30  (1 
33  0 

38 
37 

28 -.32 

81 
91 
70 

I' 

:»( 1 

5  1) 
01 

N. 

N. 

V«ii 

28-48 

K 

Avt-raRi'  tiiiM-  of  ohscrvnt ion: --7.45  a.m.  and  .'i.OO  p.m. 

I'  =  ("lriir,  nil  r-louds. 

li  =  Small  flcrcy  i-lninl:-. 

U  =  ('iiiiiuli. 

S  =  Hr:t\->-   ovi'r(-:i!*t,  thn-iitciiini;. 
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.^V(•raK<•  linii'  (i(  r>l)!«TM't 

I' =  Clear,  riii  I'limilsi. 

(i  =  Sniiill  fleecy  elnuds. 

H  =  ('minili. 

."<•=  Heiivy.  overcast.  thnnteniiiK 


ion: --.".45.  a  m.  anil  .'i.tKI  p.m. 


Day 

Temperature 

Velocity 
Wind 

Direc- 
tion 
Wind 

Baro- 
meter 

Kvapo 
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Humi- 
dity 

'.;; 

95 
73 
92 
77 

General 

Lake 

Tank      Air 

Day 

Rain 

Inehee 
•10 

•iiV 

1.    ..        J 
2  .  .  .           ' 

O 

34 

32 

o 

0 

33 
23 
IK 
19 

22 

2tS 

2K 
22 
29 
23 

20 

It) 

1 

H 

1 

15 

13 

';] 

10 
-12 
-11 
-20 
-12 
-19 

—  s 

0 
2 

i;; 

12 
13 
13 
9 
10 
11 
^   '2 

-22 

-  4 
-22 
-19 

-2K 

0 

29-6 

20-6 

'26-0 

27-t'l 

'28-0 

Miles 

IX-T 

bour 
7-2 
5-9 
7  4 

K 
W. 
NW. 

Inches 

'28-4.V 
2S-70 

Indies 

K 
R 

3 / 

0-2 

S. 

2K-7S 
2»-7tJ 

■■2S-.S4 

4 

5 

f.-5 

4-7 

13-9 

4-4 

s. 
s. 
s. 

100 
100 
94 

87 

6 

33 

32 
32 
32 

2S0 

2S-K9 

t    -  .  .    . 

27  0 

29  03 

« 

170 
tj-0 

io'o 

IM 
4-9 
li-4 
11 

1-9 

4-H 
30 

N. 
N. 
N. 

sw. 

w. 

s. 

w. 

w. 

29- 12 
29-15 

2S-KS 

2»-5:. 

28-42 

10   . 



U 

12 

i:i 

7.0 

10 

- 

-   3-0 

-i-i'i) 
-i2-t! 

11 

21 

21-9 

w. 

28-59 
28  tU 

28 -.SO 



14 

16 / 

17 ' 

-    40 

28-74 

+    0-0 

2S.:« 

-20 

IH 

p 

19 

130 

28-21 

'-'» . 

10  0 

28-48 

70 

28-41 
28 --29 

-'» ) 

•2i ; 

-14-0 

—  Ih'o 

23 

28-48 

.  .      '     1 

P 

24    .  .  . 

-!-,0 

28-55 

-280 
-14  0 

1 

28-70 
28-75 
28-42 

25 1 

2r.   ( 

-24 

—  t 

—  H 
3. 

V 
V 

27 

-    4  () 

■  •  1 

'  1 

—    1 
9 

-    3-0 
+  '3-0 

28-08 
28-28 
28-07 
28-32  •• 

l» 

2(s 1                i 

.     .             1 

■  '1 

1        " 

•2»   , 

V 

1' 
p 

....    —    It      ! 

1 

1 

—   7 
-20 

13 

-   0-0 

i 

.«»                 1 

1 

31             ..( 

-14-Oi 

1 

1 

.     1 

K 
R 

1 

1 

+    H-OI 

■   '  ! 

■  ■        1 

28 -.to  i 

1        "    ■  i 
.     .  .  1 .     .     .  .  1 

'I 
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Dr.y 

Temperature 

Velocity 
Wind 

Direc- 
tion 
Wind 

Baro- 
meter 

Evapor- 
ation 

Rain 

Humi- 
dity 

General 

Lake 

Tank 

Air 

Daj- 

1               ( 

0 

0 

O 

0 

MUea 

per 

hour 

Inchei 

Inches 

Inches 

% 

!• 

■ 

32 

7" 
-21 

0 
10 
13 
15 
24 
12 
24 
12 
14 

2 

4 

H 

8 

4 
11 
26 
27 

3 
21 
20 
30 
24 
12 

6 

6 

3 

6 

-  6 
6 
6 
9 
6 

10 

9 

14 

-10 

-  4 
-IH 

-  4 

-  4 

-  <> 
-11 
-14 
-23 
-23 

-  33 
-U) 
-25 
-14 
-35 
-24 
-24 
-Hi 
-33 

2 

28-47 

-30 

P 

-  6 

28-83 

P 

P 

■  1 
) 

9 

28  53 

Q 

R 

18 

28-05 

'^ 

5 

23 

28-09 

H 

R 

20 

28-22 

P 

7 

P 

1 
' 

7 

28-65 

P 

P 

8 

28-40 

P 

«               . 



P 

11 

22 

28  46 

P 

R 

28-38 

R 

^ 

10 

2-8 

28-40 

R 

■ 

18 
6 

"o' 

7-3 
111 

110 
0-2 
2-7 
2-4 
1-6 
1-2 
7-9 

■ '  sw! " 
w. 
sw. 
w. 

NE. 
NE. 

N. 

N. 

28-01 

C 
1. 

■  1 

27-83 

Q 

14 

ft 

28-33 

-08 

R 

15 

P 

28-60 

P 

1 A 

P 

28-57 



P 

17 

R 

8 

'  io' 
is 

-■5" 

'-'h" 
-'5" 
-12' 

5-9 
10 
1-7 
4-6 
3-7 
3-9 
4-6 
3-5 

■    '0-9 

"'4-6'  ' 
2-5 

E. 

S. 

s. 

N. 
N. 
N. 
N. 
N. 
NW. 
S. 

SW. 

28-33 

R 

R 

■ 

28-20 

-13 

R 

R 

1 

I 

■\ 
i 

28-28 

R 

20       . 

P 

28- 65 

P 

21 

28-85 
'28-75 

22 

23 

28-57 

24 

-IB 

-25" 
-23 

10 
2-4 
1-5 
1-7 
3-9 

'  ■  ■  s'. '  ■  ■ 
s. 
w. 
w. 
w. 
w. 

28-68 

1         ■  - 
i 

28-51 

20        .  . 

28-49 

•t~ 

"'    ■  ■  ■  ■ 

-;«) 

3-9 

28-76 

-25 

-J3 

_'4' 

5-5 

1-2 
2-9 
11 

s. 
s. 

"s.     " 
s. 

28-58 

28-75 

JO 

-    S 

,    ...     +14 
1?. 

28-55 

•07 

' ' 

r       1   "v 

+  7 

28-69 

V 

1 

1 

m 


« 


Average  time  of  observation 

P  =  CI('ar,  no  cloiidf. 

Q  =  Small  fleecy  clouds. 

R- Cumuli. 

S" Heavy,  overcast,  threatening. 


45  a.m.  and  5.00  p.m. 
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Average  time  of  observation: — 7.45.  a.m.  ami  5.00  p.m. 

P  =  ('lfar,  no  clouds. 

Q  =  Kinall  fleecy  clouds. 

R=^Ctimuii. 

S  =  Heavy.  ovrrrast,  thn-atcniiiK. 


Day 

Temperature 

Velocity 
Wind 

Direc- 
tion 
Wind 

Baro- 
meter 

Evapor- 
ation 

Rain 

Humi- 
dity 

Ueneral 

Lake 

Tank 

Air 

Day 

1               1 

0 

0 

O 

-  9 
2 

17 
19 
19 
24 
24 
26 
12 
15 
1 
10 

-  6 
15 
10 

8 
25 
21 
25 
20 
22 
24 

0 
16 
20 
26 
25 
24 
16 
12 

4 
12 
16 
34 
35 
35 
31 
32 
34 
34 
30 
2S 
20 
25 

6 
28 

6 
23 
10 
18 

3 
17 

3 
17 
14 
15 

O 

MUeg 
per 
hour 

Inches 

Inches 

Inches 

% 

P 

i 

i 

I 
j 

32 

-   2 

28-69 

I' 

•» 

11 

8 
21  ■■ 
24 
15" 

9 

5-8 
51 

S. 

28-45 

Q 

;{ 

K 

28':i6 

-40 

U 

4 



4-3 
07 
1-2 
9-2 
5-2 
71 

E. 
NE. 

N. 

N. 
NW. 
NW. 

R 

28-25 

P 

- 

^ 

28-36 

P 

] 
-j 

1 

i 

{ 

1 

i 

< 
1 

28-51 

P 

- 

P 



8 

li 

14 

"22" 

i9 
11 
2i 

3-8 
0-4 
1-8 
0-8 
3-7 

?:l 

0-5 
2-4 
0-6 
2-4 
0-3 

W. 

NE. 
NW. 

S. 

s, 

s. 

s 

N. 
N. 

S. 

s. 

.SE. 

28-76 

P 

S 

K 

28-79 

-10 

P 

g 

p 

28-54 

R 

10 

28-27 

U 

11 

R 

28-52 

P 

1' 

P 

28-30 

P 

13 

R 

28-38 

R 

14 



R 

23 
16 
9 
22" 
33 

0-2 
3-9 

"nw.' 

28-04 

-60 

R 

15. 

R 

28-48 
28-64 

"28-47 

-30 

R 

16 



4-2 

SE. 

P 
P 

17.  .    , 

0-5 

12-2 

3-7 

38 

s. 
s. 
s. 
s. 

P 

■ 

P 

18 

R 

' 

28-47 

-(Mj 

R 

lU 

R 

31 
33 

"28" 

■  ■  24  " 

'I8    ' 

16 

i4 

10 

11' 

0-3 
0-5 
50 

7-8 

"'2'-\'  ' 
7-9 
4-6 
2-7 
2-9 
0-4 
4-7 
3-4 
3-9 
3-4 
10 
2-9 

NE. 
N. 

s. 
s. 
s. 

NE. 

N. 

N. 

N. 

N. 

N. 

E. 
NE. 

S. 

s. 

S. 

s. 

•28-63 

R 

20 

{ 

\ 

1 

28-63 
'    28-68 

"28-82 

R 

21 





R 

22 .  . 
23 

p 

28-69 

P 

24 .  . 

P 

28-62 

I> 

25 .  . 

P 

28-75  |.    .       .  . 

1 

P 

26 

.... 

P 

28-87 

P 

27 

P 

{ 

28-89                   i 

P 

2s 

^ 

is 

2-8 



28-65 

.1 
J 


at8 
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7  OCORQK  V,  A.  1017 
Meteorolooicai.  Data  fok  M.H.8.  Station  at  Keewatin,  Ont.,  for  March.  1»16. 


Average  time  of  obtiprviition: — 7.45  a.m.  and  5.00  p.m. 

I' =  Clear,  no  clouds. 

<i  =  Small  fleecy  clouds. 

R  =  <'iimiili. 

.S  =  Heavy,  iiverciist,  tlircateniuK 


Day 

Temperatiire 

Velocity 
Wind 

Direc- 
Wind 
tion 

Baro- 
meter 

Evapor- 
ation 

Rain 

Humi- 
dity 

(^piuTal 

Lake 

Tank 

Air 

Day 

1.        .... 

O 

0 

0 

0 

Miles 
per 

hour 
4-5 
4-3 

W. 
NW. 

Inches 

Inchefl 

Inchei 

% 

y 

2                1 

+  7( 
-   71 
+  tt-U 
+    l-U 
+  150 
+  140 
+27  0 
+  190 
+2H.() 
+  170 
+30  0 
+170 
+30  0 
+  171) 

+;ho 

+ieu 

28-56 

•03 

0.0 

'+■7-0 
+i7!( 

+23 -6 
+23  5 
+  23-0 
4-24-0 

20-8 
0  2 

SK. 

28-80 

3 i 

p 
p 

K 

28-92 

4 J 

1-0 
0-8 
1-8 
3-9 
4  6 

s. 

NE. 

N. 
N.E 

N. 

28-99 

p 

.1 

28-80 

n       , . .  / 

28-70 

89 

P 
P 
P 
I> 

T 

1-6 
'      0-3 

X. 

" '  s.   " 

28-85 

95 

!»            ■  •  ■/ 

'    34' 

28-73 

69 

l» 

» 

0-3 
1-4 

s. 
s. 

P 

+30  0 
+  190 

+35. 0 

+20-0 

+:iti-o 

+22  •  0 
+35  0 
+2S-0 
+31  0 
+.30- 0 

+24  0 

28-67 

58 

10           ... 

P 
P 
p 

+  26-0 

28-67 

82" 

u 

35 

"33' 



+29  0 

28-65 

50 

P 
p 

12          .    . 

13               .} 

+29-0 

+28-0 

'3-4 
2-7 

s. 
s. 

28-62 

77 

P 
R 

28-61 

R 

14 

R 
P 

15 1 

le , 

+  33-0 
+  320 
+.(4  0 
+24  0 
+.34  0 
+30  U 
+34  0 
+  1()() 
+23.0 
+20. 0 
+20-0 
+22-0 
+31-5 
+28-0 
+30  0 

+31  0 

28-54 

85 

.  .    50 

N. 
N. 

s. 
w. 
w. 

;j4 
35 

+31-0 
+36-0 
+32-0 
+21-0 
'+i9-0 
+24-0 

7-5 
1-9 
4-2 
4-2 

2S-t)4 

58 

28-65 

77 

l> 

17        .  .  ,  .  / 

P 

28-40 

81 

p 

IS    ; 

4-0 
24-5 
12-4 
15-5 

8-1 

N. 
N. 
X. 
X. 
X. 

P 

p 

33 

28-49 

1!'      / 

R 

28-51 

•17 

20        .  .  .  .  / 

'34 

p 

28  tie 

89 
94 

82 

P 

21.         .  .  .1 

p 

'\ 

+29-0 

28 -.57 

p 

22 

4-6 

X. 

{ 

+32-0 
+.34-0 
+24-0 

+  18-0 

23          ,..| 
24,         .       ( 

■35 

+32-0 
+38  0 
+2«0 
+  18-0 
+  3-0 

5-4 
3-5 
9-2 

s. 

X. 

28-15 

•20 

8.3 

It 
K 
R 
R 
R 

28-33 

25                 f 

14-1 
10-2 

X. 
X. 

28  KJ 

-« 1 

27        .    .  ,  1 

+  2;j-() 
+32-0 
+30  0 

P 
P 

8 
P 

+21-0 

10-4 

w. 

28-64 

\ 

+20-0 

+22-0 

9-2 

X. 

28-39 

'    Hi'  ' 

2S      ..     .    / 

1 

+  18-0 
+  10  0 
+24  0 
+  190 
+32-0 

+  11-0 
+  14-0 
+22-0 

60 
12-9 
7-3 
6-8 
7-9 

X. 
X. 

xw. 

X. 
X. 

28-61 

P 
p 

2'.» / 

28-59 

55 

P 
R 
p 

:;n              ( 

^ 

28-69 

60 
71 
67 

■" { 

-r2S-0 i       5-6     i 

X. 

^ 

+38.0  +29-01 

28-73 

1 
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Uay 


a.. 

7.. 

8.. 

9.. 
10.. 
11  . 
12.. 


13. 
14. 
15. 
16. 
17. 
Its. 


19. 

;'0. 

21. 

22. 

23. 

24 

25. 

26. 

27. 

28 

29. 

30 


Ti-mperatun- 
Lake     Tank      Air 


35  0 
30-6 


36  0 

37  6 


37 


37i> 
30  0 

37-0 
36-5 
3»0 


3«0 
37-5 
3»0 
39-5 


280 


370 

38-0 


Day 


Velocity 
Wind 


28 


35 
36 
44 
44 
44 
36 
39 
34 
42 
36 
48 
41 
47 
42 

42 
43 
43 


410 
44-5 
400 
440 
44-5 


44  0 
44-5 
41-5 
440 


445 
440 


440 


440 
450 
460 

43-5 
47  0 
440 
45  0 


470 
40-5 
47  0 
430 


37-5 
38  0 
395 


410 
44-5 
40  0 
46  0 
44-5 


44  0 
44-5 
40  0 
460 

44-5 
42-0 


43  0 


43  0 
450 
460 

43 -.5 
46-5 
440 
450 


47  0 
46-5 
470 
43  0 


47 


52 
43 
60 
51 


66 
67 

48 
58 
56 


28-5 
30  0 
390 


400 
36-0 
37  5 


420 
46-6 


405 


460 
390 


390 


440 


50  0 
53-0 


51 
(K) 
40 
58 

oi 

49 


47 


48 

m 

58 
44 


(W 


56 
49 
63 
45 


510 
48-0 


Milrs 
per 
hour 

6-8 
9-7 
67 
3-2 
6-6 
H-3 


50 

3  0 

2'9 
3-2 
2-8 
2-7 
1-6 


1-3 


510 

52-0 


45  0 

51-5 


52-0 
47-0 


55  0 
51-6 

53  0 


490 
52-6 
46-5 


6-2 
5-7 
5-7 
6-6 
5-4 
4-6 
6-7 
8-5 
4-3 
2-9 
5-8 
6-4 
4-7 


Uircc- 
tion 
Wind 


N. 
N. 

S. 

s. 
s. 
s. 


E. 

w. 

w. 
w. 

s. 
s. 
s. 

'sw' 


13-2 
1-4 
60 
3-3 

1(1-2 
7-1 
6-6 


91 
15- 1 
2-9 
1-6 
'2'*2 


80 

1-2 

2-5 

1-7 

6-3 

24-5 

15-2 

17-7 

11-6 

130 


S. 
S. 

s. 
.s. 
s. 
s 

N. 


NW. 


Baro- 
mpter 


I  mill' 


28-76 

28-77 


28-37 
28-19 


28-41 
28-65 


28-66 
28  51 


28-29 


28-10 
28-57 


NW. 
XW. 

SK. 

Si:. 


28-70 
28-59 
28-50 
28-61 
2N-69 
28-29 


Evuixir- 
ittioii 


Kuin 


IlK'lirn    IlU'hl'8 


Humi- 
dity 


<  icm-ral 


•025 


•0-J5 
-015 


28-23 
28--io 


N. 
X. 
W. 


W. 

s 

X. 
NW. 
NW. 
NW. 
NW. 

N. 
NE. 
NE. 


28-61 

28-22 
28-20 
28 -.36 


28-29 


28-27 
28-41 
28-11 
28- i6 


-(12 
■02 
-0." 

-o; 

■O.i 


-11 

-03 
-07 

-0>i 
-03 

•04 


28-44 


I 


28-45  I, 

i  i 


■02 


•05 
•07 
■0] 


Average  time  of  observation: — 7.45  a.m.  and  5.00  p.m. 

P  =  riear,  no  clouds. 

Q  =  Small  fleecy  clouds. 

R  =  ('uniuli. 

S=  Heavy,  overcast,  threatening. 


14 


•07 


94 


57 

78 
78 
91 
92 


•50 


•26 


62 
79 
51 
88 
63 
96 

77' 
70 
71 


76 

.s5 
66 


(iO 
72 
74 


73 


93 
89 


63 


85 
91 
67 


93 
74 
93 


I' 
K 
l< 
It 


U 
U 
I' 
V 

U 

.s 
s 

I'OK 


I' 
I' 
I' 

V 
V 
V 
V 

s 
p 
p 

V 

s 

'^ 

I' 
p 
p 
p 

p 

K 
R 


For 
Q 
<i 


P 
U 

Fot! 
U 

Q 
P 
P 


n 
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7  OKOROK  V,  A.  1117 
Mbtborouxiical.  Data  roa  M.H.8.  Station  at  Kbbwatin,  Ont.,  roR  May,  lOl.'t. 


Day 

Tenip«Tature 

Vdodty 
Wind 

Direo- 
tion 
Wind 

Baro- 
meter 

Evapor- 
ation 

Rain 

Humi- 
dity 

Grnrral 

Lkke 

Tank 

Air 

Dior 

1 

0 

450 

0 

450 

0 

470 

0 

'so' 

MUm 

nour 

9-8 

16- 1 

10-7 

NE. 
NE. 

E. 

Incbea 

Inche* 

. .  -05 

Inchei 

% 

H 

28-69 

2 J 

i 

43 

"47" 
"53" 
■'47' 
"42" 
'39' 

"ii" 

"48   " 
"55" 
"57' ■ 
"51 

52 

56" 

49 

« ) 

* 1 

' I 

44'5 
4G0 
45'U 
470 
460 
430 
41-0 
42-5 
410 

44  0 
460 
450 
470 
460 
430 
410 
42-5 
410 

480 
540 
490 
580 
480 
450 
400 
460 
.38  0 

11-2 

10-3 

4-2 

4-0 

3-2 

9-4 

7-9 

3-3 

7-6 

16-0 

13-9 

16-1 

7-9 

E. 
E. 

N. 

^: 

NW. 
N. 

N. 

NW. 

N. 

N. 
N. 

"28-40 

'28-28' 

"28- is' 

"28-13 

-13 
-03 
-04 
-03 
-01 

03 
■07 

87 
94 
87 
83 
93 
82 
«2 
86 

69' 
90 

K 
U 

I 

R 

•* ( 

7 J 

•02 
-02 

-12 
-36 
-36 

S 

"  "s    ' 

2806 

p 

8 I 

40  U 
44  0 
450 
450 
470 
4»0 
470 

40  0 
44-5 

470 
48- 0 
470 
400 
470 

340 
610 
610 
620 
480 
650 
550 

-42 

«i 

28-17 

-07 
-036 
-05 
03 
■06 

9 / 

1 

-006 

"    -32 

50 
39 
87 
70 
94 

p 

p 

'" i 

7-3 

E. 

28-29 

p 
p 

11 / 

11-3 
6-1 
4-0 

w. 

N. 

R 

< 

28-20 

12 i 

470 
40  0 
45  0 
500 
4N'0 
4S0 
470 
470 
480 
470 
460 

480 
45-5 
450 
50-5 
480 
4»0 
470 
470 
490 
470 
43  0 

520 
52  0 
480 
500 
.550 
720 
510 
500 
510 
43  0 
430 

22 
•03 

91 
81 

8 

< 

28-49 

H 

13 J 

3-8 

E. 

S- 

28-59 

"28-52' 
28--i6 

81 
76 
32 
76 

87 
94 
63 
43 

P 

l-* 1 

15 1 

< 

16 1 

2-6 

7-2 
10-9 
14-1 

W. 
E. 
E. 

E. 

•02 
-07 
-03 

-a5 

-04 
-10 
•04 

■09 

P 
« 

44 

38' 

28-61 

"28-58 

17 , 

1-2 

E. 

u 

18 ; 

4-5 

N. 

, 

470 
500 

45  0 
51  0 

46  0 
580 

48 

50 
55 

-08 

16 
62 

p 

'" \ 

3^1 

.S. 

p 

28-73 
28-51 

•09 
•06 

20 ' 

600 

520 

510 

3-2 

ri. 

70 

v 

21 : 

520 

540 

69-5 

61 

(j 

63 

56 
54 

■54" 
' '58' ■ 
52 
55' 
57 
62' 
"57' 
69 

3-4 
5-3 
7-(t 
4-2 

E. 
W. 

sw. 
w. 

28-32 

28  .35 

"28-42 

"28-45' 

'28-48' 

"28-68 

"28-63 

""2S-47" 

28 -.56 

28-56 

28-59 

•10 

-05 

•03 

•03 

•035 

•01 

23 ,i 

50  0 

51  0 
500 

52  0 
52 -0 

5t)-0 
53-5 
.500 
540 
.540 

60  0 
67  0 
56  0 

61  0 
60  0 

•005 

S4 
71 
82 
74 
78 

p 

V 
K 
K 

■^ . 

4-4 

N. 

P 

26 ^ 

26 ] 

27 

-« I 

52  0 
540 
510 
560 

53  0 
600 
53  0 

520 
.56- 0 
520 
tiOO 
.53  0 
.56  0 
51  0 

540 
680 
510 
65  0 
.5;{0 
67-0 
.55  0 

6-6 
11-4 
3-5 
5-2 
11 
3-9 
26 

E. 
E. 

s. 
s. 

s. 

SE. 
SE. 

•04 
•08 
•02 
•04 
•03 
•07 
■01 

88 
55 
97 
70 
94 
71 
88 

R 
!• 
P 
V 
Q 
P 
H 

■W ) 

540 
57  0 
58() 
60  0 
56  0 
62  0 

.540 
500 
59  0 
f«0 
..7  u 
640 

58-5 
75  0 
720 
72  0 
.jCo 
71  0 

3-3 
6-4 
3-5 

E. 
E. 
NE. 

•04 
-10 
-06 
-03 
■03 
•04 

94 
51 

.59 
57 

IS8 
67 

1^ 
1' 
P 

n 

IT 
1-8 

io. 

s. 

I' 
1' 

Average  time  of  observation: — 7.15  a.m.  and  6.30  p.m. 

P  =  Clear,  no  clouds. 

Q  =  8n>all  fleecy  clouds. 

It  =  Cumuli. 

S  =  Heavy,  ovi-rcaat,  threatening. 
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Day 


I 

» 

7 

H 

!) 
10 
11 
IJ 
l.J. 
14 
15 
IG 
17 
\X 

in 

•-•O 
•Jl 
•I'l 

2:t 

24 


.JO 


Ti-niprraturp 


Ijtkr    Tank 


5^11 
Ul'O 

I  ui  :. 

{   )tl>'0 
I   iil'O 

j  ttlU 

tU-0 

I  tw  .'> 

I   ."i1»-0 

■'.MO 
5M'0 
.'>H-0 
5tt  J 
.>K'0 
ttOO 
590 
5H-0 
570 
580 


oil 
«M 
tMI 

W 

01 

iv2 
Ul 


5N0  5« 

"»^•0  I  o« 

50  0  I  00 

5N0  i  5V 


asu  I  5h 

57 'O  I  50 

5hO  ;  3I» 

570  ."•0 


50  0 
50  0 
570 
59-0 
59-0 


oo 


5ho  I  5« 


550 
5)S'5 
500 
5^•0 
56-0 
57-5 
550 
02  5 
59 -5 


59  5  I  00 


59-5 
050 
02  0 
55 '5 
61  0 
61  0 


Atr    I  Day 


010 
090 
04-0 
770 
000 
740 
040 

OS  0 
02  0 
440 


440 
52  0 
390 
52-5 
52-5 
5«0 
520 
fiU'O 
520 
580 


540 
5M'0 
590 
010 


50-5 
45  0 
5«0 
54-5 


49-5 
53-5 
530 
02  0 
590 


56-5 


40  0 

01  0 
5.J0 
050 
0.5  0 

02  0 
5.50 
OSO 
5h0 


040 


010 
710 
000 
080 
610 
080 


o:< 

00 
07 
07 

tW 
45 

48' 
48' 

5;j 

52 
54 
53 

58' 

51 

00 

51 

.W 

5:1 

5S' 
57 

58 
50 


58 
00 
Wi 
07 


*iO 
04 
64 


Velocity, 
Wind 


MUr* 
per 
hour 
4-2 
4-3 
20 

20 
5-3 
6-2 
110 
171 
5  5 
60 

13-8 
4-7 
81 
7-9 
20 
4h 
70 
0-7 
3-2 
30 
2-9 
51 

15-2 

2.5 

11-5 

7-2 

90 

81 

11-3 

1-8 

0-4 

6-7 

10-3 

3-7 

41 


61 

22-3 

0-5 

.■)-N 

5(t 
3-7 
00 
5-3 
3-4 
3-2 
10-7 
6-2 


4-4 


Direc-  |    Baro- 
tion      I    meter 

Wind    I 


X 

K. 

s, 

s. 

s 

w. 

\\. 

X. 

X. 

XK. 
XK. 
X\V. 

s. 
w. 

SK. 
K. 
X. 

s. 

SK. 
K. 


W. 
W. 
W. 
X. 
X. 
s. 

SK. 
X. 
X. 
X. 

w. 


w. 

X. 

w. 

X. 

sw 

8W. 


SK. 


\v. 
sw. 
w. 

X. 

xw. 


Inch<-< 

28^59 
28^4 
28  55 


Evapor- 
ation 


28.44 
28^12 
28-31 
28. 42 
28-50 
28-53 
28  :» 
28  .35 
28. 32 
28-39 


IncliPt 

-03 

1)1 

01 
'(M 
•02 
-07 
-03 


28-:i5 
28-36 
28-39 
28-49 
28  44 
28-51 
28  .>5 
28-21 
28-55 
28-45 
28-5i 
28-40 
28-39 
28-38 
28-52 
28-47 
28-27 


Average  time  of  oliwrvation:— 7.15  a.m.  and  0.30  p.m. 

P— Clear,  no  douda. 

Qs  Small  fleecy  clouds. 

R— Cumuli. 

S— Heavy,  overcast,  threatenins. 


Rain 


Humi- 
dity 


Inchvs:     % 


-0,-> 
<»3 

-10 
-08 
-02 

(M 
-04 
■07 
-02 
-01 

•  •2 
•*N1 

-im 

-03 
07 

tw 


■09 

o:t 

■tl7 
■05 
■035 
IM 
■02 

■04 

■07 

(18 
■01 


45 

•15 

10 


-.38 
17 


-05 
•0.3 


M 
81 
95 
75 


85 


Genera  I 


P 
R 
V 
!• 
P 


30 


-13 


92 
93 

82 
79 

8« 
8N 

70 
89 

8.> 
73 
88 
8«i 
88 

80 
81 
86 


-44   i 

I 

i 

-'15'i 


85 
0.5 
04 
76 


91 

8> 
87 
Vt 


-68 
'IMi 


34 
■02 


94 

87 

74 

88 
78 


-02 

1 

-04 
01 

■40 

-i    i 

1 
70 

■02 

84  i 

■05 

■28' 

■'»5'| 

:oi 

,84' 

■02 

■01 

84 

■05 

90 

■00 

74 

■CM 

■08 

"8 
1 

K 
K 


4 

it 
P 
P 

Q 

s 
s 

R 
P 
R 

Q 


R 
Q 
P 
P 

R 
S 
P 
R 
P 


R 

? 
P 
R 
P 
P 


S 

s 
p 
p 
p 

Q 


ll 


23f-I7 
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OKPAHTMKST  Or  THM   ISTBHIOR 


7  aiOMQI  V.  A.  ittr 
Mbtkorouhiical  Data  run  M.H.S.  Station.  Kkbwatin,  (>,,r .  »ok  Jtxr,  lOin. 


Day 


1 
3 
3 

4 

a 
fl 

7 
8 
9 
Vi 
11 
12 
13 
14 
15 
1« 
17 
18 
It) 
30 

r. 

S3 
23 
24 
35 

3a 

27 
3h 
20 
30 
31 


Temprraturc 


Lake    Tank  1    Air    i  Day 


OO'U 

MO 

«M)0 
030 

flOO 
3»'0 

«:jo 

03  A 
070 

OH  O 

o:io 
o^  0 

0.'i'0 

o:j  0 

040 
Mi) 

03  0 
070 
050 
71(t 
05  0 
*t4-0 
05  0 
0.'>'5 
05  0 
000 
tM-5 
IM-5 
tH-5 
04-0 
040 

m-i 

04-5 
04-5 

M-r, 

Wit) 
Cm  •  ,"> 
•Mi '5 
Ml) 

M-r, 

•MO 
l>!i  O 


00-5 

5U  l> 
01  0 
000 
030 

oi-0 

5M'5 

o:r5 

02-5 
OM'O 

•ill  6 
U^'O 
ON-5 

o.'ro 

03-5 
050 
050 


0.5  0 
07-5 
05-3 
700 
0.5  0 
tM-5 

aio 

0.')-5 
Ml) 
OO'O 
(HO 
04  0 
MO 
Ii4-.'. 
tH-5 
IWi  ■  5 
04-5 
01-5 
IM-5 
t'.T  ■ ". 
(i«>  0 
07  0 
IWJ-5 
IWi '  0 

o;»-.-i 
tw-.-i 

•HI  0 


•Ml 

41t 
03 
4U 
•M 

t(3 
47 

ON 
.'Ml 
73 

70 

o:< 

77 
05 

04 

73 
OU 


M 


M 
74 
•Mi 


'     70 

70     1 

0.J 

' 

t    1 

m 

IM 

•17 

00     1 

•MJ 

! 

04> 

05     1 

54i 
•il 

(>:< 

•Ml 
.l.'l 
07 
.> 
01 
.> 
70 
ra 

71 
MS 

m 

M) 
•HI 

0> 


04 
00 
07 
04 
07 
07 
07 
70 
•W 
00 
05 
.5tt 
.IN 
03 
03 
0« 
•17 
03 
.VI 


1 

Vi.|.)dty 
Wind 

Dirrr- 
tion 
Wind 

Itaro- 
nwut 

Kvapor- 
■lion 

Kain  1 

Mllm 

pn 

InohM 

InebM 

loeliH 

hour 

50 

W. 

3M':i3 

1)3 

4» 

W. 

II 

tw 

M 

W, 
W. 

3M'35 

'<M 
-03 

-•« 

31 

H. 

3N33 

<>A 

71 

N. 

•MM 

-07 

u-i 

N. 

38-40 

■o:< 

•17 

3  11 

W. 

-IVi 

31» 

s. 

38-37 

-05 

(•■7 

w. 

10 

s. 

38-41 

07 

I'^l 

.SW. 

(H 

5» 

W. 

3848 

-00 

."i-3 

s. 

(W 

1 

38-33 

i 
38   14  I 

38-18  j 

38-31   I 

3N-:«i  I 

3N-:i0 
38  ,10 

3H-  lU 
38-43 
38-40  I 
3N-o7  ' 
3N-07  I 
3H-^M 
38 -4« 
38 -.V)  i 
3H-70  ' 


.. 

01 

38 -7.1  1 

••>7-(l 

•17  (1 

5n 

■jr, 

s. 

•17-11 

•17  11 

•HI 

•14 

:i-s 

Ji 

-38 -ON 

•Ml-.'> 

IM1-(I 

•13 

o-» 

N. 

•17-5 

ON-.-, 

7^1 

00 

.••-1 

W. 

38 -.36  ! 

•HMI 

•m-.-. 

01 

J-!l 

s. 

. 

00 

s-1 

,^, 

38  ^-t 

*W#  ■  .'► 

0.1 -0 

•Ml 

ti'tl 

s 

•i.>-.-. 

00 -5 

70 

•18 

S-0 

NW. 

38-43 

•  i.->-tl 

m-5 

•HI 

3'  7 

W 

•Ml-0 

00-5 

711 

M 

0-7 

NW. 

38-45 

tw  .^ 

65  0 

•  '• 

:i  .', 

.\. 

O.'iO 

06-0 

m 

59 

40 

N. 

38-56 

-01 

■ir3 

01 

tw 

IKl 

Ul 

•M 

•>3 

-03 

•0.3 

-05 

-10 

01 

-03 

-04 

04 

06 

;w 

(15 
IW 
•)7 
•H 

'(H 
(M 

-08 
()5 

-05 
•)7 

10 
•)7 
113 
07 
M 


(1.3 


-01 


-14 


IM 


-o;» 


liiimi    |OriH>ral 
dity 


-;«i 


15  I 
•37  : 


•13 


73 

W) 
.35 
70 
OS 

.16 
Ml 
73 
•t8 
83 

»0 

75 

(M) 

«6 
!W 

<«1 

uo 

70 

\ri 

74 

8;j 

80 
H5 
8.3 
NU 
NO     I 

7»    , 

.M 

08 

8.'J 

<I4*  I 

84  '■ 

84  I 
08 

84  ! 
73 

N3     , 

51 

•17 
14 

Ki 

'.M 
.311    ! 

79  ; 

45    ! 
M 

',S3    i 
.30 
84 
.35    ! 
88    I 
52 


•J 

S 


1 

H 
P 
l< 


s 

K 


il 

K 
It 
K 

.s 
H 
K 

ii 

s 

!• 
K 

11 

S 
I" 

11 

I" 
K 

I' 
P 

u 

V 

I' 
u 

\i 

V 


r 

s 


Avcnmi-  linio  of  olHMTvniion 

l'«('l<-ur.  no  rlinidii. 

Q  =  SniHll  flewy  cloutls. 

R  =  ( 'timuli. 

."*  =  Hi'iiv>,  ovrrrunt.  tliri'iiK'iiiiiiE. 


1.3  H.ni.  iimi  •>.:!•)  p.iii. 
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•EMIQNAL  PAPtR  No.  2M 
METEiiRouKiirAL  Data.  r«»K  MILS.  Station,  Kkkwatin,  Ont.,  koh  Aiuuirr,  1»16. 


Day 


Ti'nipcnitiirp 


III 
II 
I.' 
i:i 
II 
l.'i 
Hi 

17 
l^ 

;;• 
•>o 


J I 

■io 

■27 

lit 
:«i 

31 


Litke 


m:, 

wo 

«W  0 

«-  0 

OUA 
«7  0 
7(1  •() 
H7(l 

ma 

67  0 

(kh  I) 

70-3 

71  S 
7*  a 

7o:> 

74S 

7(1  ri 

7a  0 
710 
72-5 

70  /, 

71  0 
71  0 

70  0 

««  0 

71  0 
WI'S 
710 

mr> 

72  0 
70-0 

72  0 
06  0 

73  0 
71-0 

mr> 

<i7l) 
OSO 

6H(I 

65 -,-1 
67  O 

tlAO 
«.-<-. 5 

(»  0 
650 
64  a 
650 


Tuiik 

Air 

, 

O 

67  1) 

6:( 

64  5 

.Vl 

65  0 

•>4 

6«  .-, 

70 

(Ml  II 

.14 

70  A 

7» 

67  0 

.lU 

70  0 

NO 

6»0 

6h 

mt  0 

1  ( 

««■.•> 

6:1 

IM'O 

77 

7;«o 

75 

7 1   .*> 

67 

7.-i(l 

M 

70  -I 

IHI 

7:)  0 

7H 

711-5 

-I 

7.1  0 

7» 

70-5 

69 

T.i:> 

M 

70  .-, 

6M 

71   II 

67 

710 

i>tl 

611  0 

.W 

«80 

.58 

720 

72 

6t»-,-> 

6(1 

72  0 

76 

mio 

.-.6 

71   A 

75 

W-.-i 

•H 

72 -."i 

76 

64  .-> 

7:« 

72  0 

76 

71-5 

6S 

iw  r. 

(12 

6«l'.-> 

rM 

6K0 

6.1 

67  0 

.w 

fi;Mi 

4^ 

m  II 

6(1 

m  .-. 

.Vt 

67  a 

t:» 

6i"i  0 

60 

6:1  0 

4S 

61   (1 

.w' ' 

66-.-. 

70 

6411 

62 

Will 

76 

Day 


61 
60 
62 
66 
71 
70 
70 
71 
74 
74 
75 
76 


70     i 

62  i 
64  I 
67'    I 

6<i   : 

6H 
70 
.IN 
.Mt 


67 
60 
,'i4 
6:1 

69 


\'<-l<M'ily 
Wiiid 


mi-n 

J*' 
hour 

5^7 
6  W 

.".  :i 
2  » 
:i  N 

0-4 

I    H 

.17 
2(1 
Ml 


4-7 

K-5 
61 

:»i 

0-6 
16 
.'•0 

:i  .1 
2'  :I 

S-5 
2<.l 
1-2 


2:j 

10-7 
1.1 -7 
.•.•4 
12-6 
12-4 
5-<l 
4S 
5-4 


16-4 
72 


.■i-6 

i  I 

.1-7 


I  )ir>i'- 

IHIII 

Wind 


K. 
K. 

S 
X. 

w, 

N. 

w, 
w. 
\v. 

N. 

\v. 


i:« 

.s. 

.'I'd 

.s. 

(1-7 

s 

4  2 

HW 

1   II 

.X. 

4  H 

s. 

17 

s 

4  4 

.•*w 

21 

s 

•  1-2 

w 

1-7 

sw 

4-4 

sw 

:»1 

s. 

XK. 
K. 

S. 

s. 


w. 
xw. 

X. 

sw. 

X. 
X. 

s 

sw. 
s. 
s. 
w. 

XK. 

w. 


s. 


sw, 

sw. 


Hitni- 

liirli-r 


Inclx'K 

2»  (>7 
2N-77 
2H-7(> 
2N  .17 
2h  14 
2N  41 
2h-45 
2h..V) 
2N'6I 
2«-.>N 

2H  4;i 

2N.42 
2S  44 
2H-43 
2N45 
2N-71 
.2N'S;< 
2N-75 
2N  61 
2h  44 
2N'41 

2n;«i 

2N-24 
2N  40 
2H-.1N 
2N'6N 
2N'45 
2N-45 
2*4  66 
2K.:U 
28-17 


Kvi«()or- 
alioii 


Kniii 


1  nrhn    Inchea 


Avt-rHRe  time  of  ulxH-rvuliuii: — 7.15  a.iii.  ami  6..'»(l  p.m. 

P  —  (.°lear.  no  clouda. 

(J  "  Hmatl  fleecy  rloud!i. 

it  — Cumuli. 

S" Heavy,  overcant,  threalcninK. 


07 

14 

15 
IIH 
07 
().'• 
05 
06 
(tt 
(H 
(W 
Ik'i 
11.1 

10 
04 
05 
04 
06 

m 

02 

m 
11.1 

06 
07 

11 

i:< 
(ki 
(17 
(H 
07 
07 


■Ih 


IH 
12 


(12 
l<l 


Humi- 
dity 


»4 

75 
72 


17 
M 

.IX 

mi 
.111 
.111 


!i;i 

711 
S6 

7:» 

K6 
UN 
»5 

115 

Nl 

Xi 


IKi 
(Ni 

(14 

0.1 

114 

•17 

•2:» 

10 

12 

r> 

12 

07 

06 

15 

•20 

04 

■ 

i4 

•07 

05 

(M 

06 

Oaaanl 


r 


\< 
I' 

rt 

8 
M 
,S 
P 

P 
P 
P 
P 
P 
R 
P 
P 


H6 

K 

6(1 

P 

s«i 

P 

4(1 

^ 

»h 

P 

<I0 

P 

6.1 

P 

S.1 

H 

(HI 

P 

67 

J" 

Ml 

S 

61 

H 

.16 

Q 

,111 

S7 

V 

.IS 
7N 

^ 

6:i 

Q 

67 

8 

so 

R 

6« 

8 

65 

P 

S4 

Q 

'.16 

H 

aw— 17} 


344 


ItKr.iHTMKSr  Of   THK   IsrHHIOH 


7  QIOROI  V,  A.  1t17 
METC(tHOI.iMilC  Al.   I>\T\   HIK   M.li.S.  rtTATIIIN,   KkKWATIN,  UnT.,  r«>R  !<KPTeilHt:H.    ilM.'t. 


D.y 

Tfiiiiifnituti' 

t 

VrUirit) 
Wind 

Dire- 
twill 
WiiHl 

Baro- 
nwter 

ICvapor- 

■tlOD 

Rain 

Humi 
dlty 

G»Mt»  1 

Uk<^ 

Tank 

Air 

IHy 

MUn 

.... 

• 

• 

• 

• 

hour 

Inche* 

Inrhm 

lurlm 

f 
1 

1 

«30 

63 

0 

(Ml 

s-3 

W. 

-111 

M2 

1' 

(MS 

66 

A 

72 

6U 

:i  .1 

s. 

2S  42 

Il7 

(«• 

s 

a 

640 

64 

0 

lUA 

6  3 

N.I-; 

IH 

112 

S2 

.«« 

MO 

ee 

0 

7S 

72 

N  (1 

.•*. 

2(1  47 

•  16 

42 

IJ 

3 

SAO 

6& 

0 

lUl 

A  A 

s. 

-03 

Sll 

l< 

Mt'O 

60 

II 

72 

72 

3   1 

s. 

2S-.A2 

IM 

73 

(J 

4 

H0'& 

67 

0 

6(1 

11 

s. 

02 

INI 

p 

no  0 

60 

II 

7C. 

71 

»  A 

s 

2S-47 

-04 

6:1 

!■ 

A 

tt70 

67 

A 

76 

74 

3  7 

s! 

2S-40 

IM 

61 

1' 

«i 

67  0 

67 

0 

6N 

4  4 

s. 

112 

S.'. 

u 

ttS'O 

611 

(1 

76 

73 

2S  3.3 

-0.-I 

67 

|t 

7 

W)  A 

66 

A 

(i7 

IMI 

s. 

02 

1' 

HM  :> 

m 

0 

73 

73 

3   1 

>< 

2S   IS 

-IM 

6.1 

<i 

s 

41 

\v 

tM'O 

63 

A 

A«i 

61 

H-7 

w 

2S-1A 

-  27 

ss 

.>< 

« 

b;<  0 

62 

0 

A2 

17 

w. 

-03 

S4 

K 

64  A 

64 

0 

61 

.'.11 

S3 

s. 

2S-27 

-OS 

(Ml 

V 

10 

a:<'0 

63 

0 

A2 

A  7 

w. 

<im 

■  .T. 

HI 

<< 

M'U 

63 

0 

.V. 

.A4 

ll-N 

\v. 

2H.42 

-OS 

71 

<i 

II 

62  0 

60 

A 

4.1 

SH 

w. 

-07 

7s 

« 

61   A 

61 

0 

Al 

40 

4  4 

x\v. 

2S-.V. 

12 

4  A 

1 

Vi 

62  0 

60 

0 

.A.J 

40 

2-2 

.x. 

2H-4I 

-06 

61 

-     . 

^ 

13 

62-0 

60 

0 

46 

A- 2 

N. 

-OS 

-12 

Sll 

S 

620 

62 

0 

.VI 

.A2 

11 

NW 

2K.26 

(W 

76 

s 

14 

40 

A' 6 
4H 

W. 
\V. 

2S-1H 

15 

60  0 

A»'0 

4H 

Al 

f. 

•  2.3 

-III 

113 

p 

61   0 

60 

.A7 

11   3 

H. 

2H.3;j 

.J*. 

!■ 

10 

60  A 

.AHO 

.Vl 

HS 

W. 

HI 

s 

AHA 

tU)'(l 

.'.7 

.A6 

6S 

N. 

2N-45 

•07 

61 

K 

17 

60  0 

AUA 

.A4 

3  A 

.>*. 

-06 

H2 

u 

62-0 

62  0 

66 

AS 

7-3 

S. 

2N-46 

-0A 

76 

<j 

IN 

600 

AH  0 

A2 

A- 6 

x\v. 

-00 

-36 

IM 

< 

All-.-. 

.AM- A 

A2 

A2 

lis 

w. 

2M'A0 

-0.A 

6H 

l< 

10 

All  11 

AN  II 

Al 

4H 

4  A 

«4 

2S-2A 

•04 

S7 

^ 

20 

lA   1 

\ 

A(*l) 

AH  A 

M 

ih 

1»  A 

\\v 

2S-27 

12 

67 

u 

•J  I 

AA'O 

A7  0 

43 

4-6 

NW. 

\< 

A7  It 

A7  ■  A 

•Vi 

.Vi 

70 

W. 

2S-.A0 

■oh 

.'.A 

2-i 

AN-O 

A7II 

a:i 

'.'•(I 

s. 

■  m 

73 

(i 

AM  A 

.VI  0 

61 

AS 

7  6 

s 

28-33 

-IIA 

211 

R 

23 

AH-0 

."iMO 

411 

AA 

liin 

w. 

2S-42 

•00 

s7 

1- 

24 

A7  0 

.ViO 

40 

7H 

1-;. 

-13 

S4 

R 

.Vi  0 

.■.All 

4ti 

4A 

so 

K. 

2S(iS 

■IN) 

72 

s 

25. 

.■><>.■. 

.-M  0 

47 

4A 

s-3 
7-s 

N 

N. 

2H  34 

00 
INI 

S4 

H3 

26 

A.-.  1) 

Al  0 

■ 

44 

42 

.  , 

2K-73 

-INI 
-INI 

31 

H3 

Q 

27 

.>«  0 

A4  A 

:iN 

4.1 

10-3 
lis 

!■:. 

Ml-:. 

2s-o;t 

111 

HI 

H 

2H. 

;V»  0 

.VM) 

44 

12- A 

SK. 

-14 

S.A 

R 

A4'0 

.A3tl 

.AO 

4K 

10-7 

SK. 

2S-64 

-03 

71 

R 

m. 

A4  0 

A3  0 

47 

7-2 

SK. 

•06 

-.Ul 

NO 

>« 

' 

A3  A 

.A3'0 

4H 

40 

711 

SK. 

2S.62 

-INI 

IM 

N7 

s 

30 

A3  A 

A2A 

47 

4-3 

S. 

-IIA 

-im 

s« 

.-ii 

.5.•^^^ 

•M" 

4l» 

41' 

6-3 

<_ 

■.'S-.V.i 

-00 

•OS 

m 

?* 

Avwace  time  of  obaervation: — 7.  lA  a.m.  an<l  (>.30  p.m. 

P^CIekr,  no  clouds. 

Q  at  Small  fleecy  clouds. 

R  a  Cumuli. 

S"  Heavy,  overcaat,  thn^atenins. 


/•WMikKSS    HKIIIHT  Of    THU     MWItnHA    HYhHnMh,rHt<     >l  HVHV 
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2M 


Mi;i».<miiUMiirAi.  I)*TA  niH  M  IIS.  Station,  Kkkwatin,  Ont.,  kuh  (hioHEH,  Ittlft. 


i 


Day 


M 
I". 

Ill 
17 
1» 
lit 
'J(l 
Jl 

■»■» 

13 
2\. 
•J.'. 
L'ti 
27 
■-•»». 

:mi 
:t1 


• 

9 

.W-4 
MS 
MA 
M-5 
MS 

sa  0 

.V.0 
MS 
MO 
•VJO 

'           \ 

MO 

IViiiiirralurv 


Ijtki'  :  Tunk       Air 


4U 

M 
.W 
.•►4 
54 

.18 

:ig 

42 
47 
42 

:« 

M 
27 

;m 

;<« 

17 

:iu 

44 
S2 
4S 
.Vt 
4:1 

.'.2 
M 

:jn 

.VI 

.'ill 

42 

.'>H 


I  0 

.    •(» 

;   DO 

l',l-0 
1  47-5 


1  >ll 

47-.> 

•,■"■', 

l>»-.-| 

1-.I) 

4H'II 

40-5 

.-III  0 

4H0 

4H'(I 

4H0 

4H-.-I 

4BS 

40  0 

47  0 

4H-.-I 

SUO 

.Vi-.-. 

«)■.'> 

.VIO 

49  0 

48-.-. 

5U0 

51  0 

49  A 

4«-.'i 

470 

4*1  0 

47  0 

40-.-. 

47  0 

40  .5 

47-5 

47  .-) 

47  0 

4.»0 

470 

41) '0 

470 

45  S 

47  0 

460 

460 

4«  0 

45-5 

44-5 

4ttO 

45  0 

450 

44  5 

40' 0 

400 

450 

44-5 

45  0 

«5  0 

45  5 

45  0 

45  S 

40  0 

4.1  0 

44  0 

4.-.-.-. 

t.'.O 

:i2 

45 

;i2 

47 

:io 

40 
.'10 


:« 
;<o 

39 
52 
.19 
40 
44 
53 
30 
4U 


■at 
M 
.*»! 
51 
.V2 
42 
41 
44 
42 
45 
40 
36 
4S 
43 
46 
44 
46 


D*y 


.VI 
.57 
4W 
40 
43 
41      I 

:i4    ! 

I 

.35     I 

41 

44 

43 

46 

411 

.M 


Vnloriu 

hsm- 

KvKpor 

Wiixl 

Wind 

llirla'r 

nliori 

.Vlil.-i. 

IH-r 

llirhi" 

lliclll'!! 

liuiir 

3  4 

.«•. 

•03 

0  )l 

SK. 

2h-27 

112 

5  5 

..i 

•  12 

0  2 

NW 

2H   (Ni 

llli 

7.1 

N. 

II.I 

12  2 
13' I 

<'4 

0-2 
7'2 
•20 '4 
lll-O 
170 
114 
0  2 
h'h 

13  5 
5'» 


10 
30 

2'S 

Hi 

!1'4 
7'.'i 
4  0 
S'4 
.•)'0 
7-4 
S'O 
H  4 
10  0 

110 

Vih 

13-3 

100 

40 

121 

12- 1 

!l'!« 

4.H 

N'9 

2'9 

K'fi 

lO'O 


.\. 
N. 
S. 
S. 
N. 
N. 
N. 
X. 
X. 
X. 

s, 


IN 

xw 

3'N 

s. 

0'3 

s. 

2  3 

,.*, 

O'O 

.X. 

l'5 

s. 

H'O 

.■<. 

7'S 

s. 

1'3 

s. 

21 

s. 

2  0 

s. 

0'5 

s. 

s. 
s. 
w. 
w. 
•S. 
\v. 
xw. 
!■:. 
I-;. 

K. 

K. 


w. 
w. 

N. 

!S. 

s\v. 

N. 
N. 
W. 
W. 

s. 


2S  31 
2H  17 
2H  32 

2H  •  'Jh 
2N  4s 
2H'M 
2h  45 
2K'27 
2S'42 
•l>s-M 

2>»':«i 

2h  .Vi 
2»>'0.3 
2«'7I 
2»'47 
28 '.IS 
2S12 
2K--29 
28'. 53 
28'0«i 
28'0« 
2s  20 
27 '  M 
■28  .32 
28-23 
28-32 
28  .37 
28-28 
27 '89 


'IM> 
IH 
01 
01 

'Oil 
110 

a". 

'00 


m 

'00 
IKI 

'02 
01 

lU 
•02 
01 
112 
IN) 

01 
112 
01 

im 
lis 

02 
1(2 
'IM 
l« 


Kttiii 

I  hctH-« 
O.'i 

III 


'13   I 


lluini 
•lily 


ss 
711 

.Ml 

VI 
08 
Vi 

SO 


•28 
02 
78 

00 

37 

S.'l 

Oil 
80 

!I2 

ss 
71 

5s 
7.1 


07 
SI 


'.13 
111 
•Mi 


"ill 


( ienvra I 


r 
I' 
It 


I' 

I' 

I' 

K 


K 

s 
s 
!• 

s 

!• 

Fog 

R 

I' 

I' 
<i 
U 

I' 
l< 
I' 

\\ 


1        IM 

1 

in. 

!• 

:      15 

--. 

H 

-oil 

1 

■24 

!Mi 

s 

1       -00 

•24   ' 

<MI 

H 

111 

III 

111 

s 

-IM 

(10 

K 

-IKI 

.     . 

!I0 

1' 

•IK) 

-01 

84 

s 

01 

08 

«J 

-03 

113 

!• 

-o;{ 

.     .1 

:*) 

V 

-as 

115 

K 

-03 

.'>•'> 

i' 

I 


Average  linn-  of  obtierviition: — 7.1.5  u.iii.  ai\<t  0.311  p. in. 

I' — Clear,  no  clouds. 

*J»8mall  flrpry  cloiidit. 

K  '  I  'umuli. 

S«H<n»vy.  overcaat,  threatrniiiK 


24«  ItKPARTMKST  OF   THE   ISTKRIOH 

7  QEOROE  V,   ■>.  1917 
METE*iHoi,(Hii(  Ai.  Data  kok  M.H.S.  Statiox,  Kkkwatin,  Ont.,  fob  Novembkk,  I  •!."». 


Day 


6 


« 
lU 
11 

12.  . 

13. 

14 

15 

lU 

IT 

Ih 

lit 

•JO 


J4 
J."> 
■-••i 
L'T 
■Js 
■-".I 
■■»> 


Ti-niperatun- 


Lake     Tank 


44'» 


43  0 
44-U 
440 
43-5 

43  (I 

44  0 
43  O 
43 -.J 


43() 
43-0 


41- 


41-5 
41-5 


41  ;> 

42  O 
40-5 

37-0 

3»0 

3«0 


435 


420 
43-5 
430 
430 
42-5 
43-5 
42-5 
430 


44-5 
440 


40-5 


40-5 
410 


40-5 
40-5 
37-5 


Air 


2». 

40 

38 

41 

37 

3U 

30 

45 


47 
3h 


34 


30 
34 


37  0 
37  0 
37  0 
37  (I 
3«-5 
3«-5 
30-5 
30  0 
30  ■  5 
3»i"i 
3">0 
3('>'0 
34   tl 

^«  .-. 
34   il 

xi-r, 
:u  0 
;Mti 

34  •  5 
34  •  ."> 
34  •  5 
34  O 
34  (I 
34  •  5 
34  •  5 
33-5 

33-:, 

;«•.'. 

33-0 


I 


39 
34 

29 

23 
•20 
10 
20 

io 

l^ 
10 
21 
20 
33 
33 
34 
32 
20 
23 
IK 
lU 


15 
20 

-i 
27 

32 

35 

2b 

2h 

25 

•20 

2S 

30 

\H 

lit 
10 
II 

to 


Day 


35 

38 


40 
39 


42 
43 

38 


30 
34 


40 
33 
23 


21 
•20 


19 
21 

32 


35 

32 
23 
17 
18 
2f. 
34 
29 
•29 
30 
21 

'is 


Wind    ! 


Miln 

per 

hour 

100 

15-5 

12-3 

6-6 

1-4 

7'7 

5-4 

2-8 

7-2 

10- 1 

5-3 

3-9 

30 


13- 1 
24-4 
11-7 

2-5 
15-9 
17-5 

6-3 
16-4 
171 
16  0 
11-3 

9-4 

0-3 


4-3 
2-4 
30 
3  0 
81 
81 
3-4 
2-8 
81 

13  1 
7ti 
0  4 

13- 1 


Dircc- 
Wind 
tion 


N. 

W. 
NW 
NW. 

S. 
SK. 
N. 


W. 


Baro- 
meter 


W. 
NW. 
NW. 

SK. 

S. 

SE. 

N.W 

sw. 
w. 
w. 
w. 
w. 
w. 


Inehea 


28-06 

'28-68 


28-56 

'28-41 


'28-31 
28--il 


Evapor- 
ation 


Kttin 


Humi 
dity 


Inrhps    Iiiclius 

-II 

07 
•00 
-02 
-02 
-02 
■02 
•02 


02 
■02 


4  -  9 
31 
3-0 
«-4 
1-ti 
7-t> 
7-5 
2-'* 
.3-2 
32 
14 
8-0 

7-li 

13-7 

5-8 

0-8 


N. 
N. 

E. 

S, 

s. 
s. 

s. 

SE. 
NW. 
NW. 

N. 

N. 

N. 


K. 

SK. 

S. 

s. 

N. 
N. 

N. 
K. 
SK. 
N. 
N. 
W. 

W 
NW. 

W. 
NW. 


.Vvuragu  time  of  ubntirvutioii :  -7.45  ii.iii.  himI  .'>.0(I  imi 

l'  =  t'lcar.  III!  i-louili'. 

•  i  =  Small  fli-i-i-y  HouiN. 

I<  =  «"umiili. 

S  =  H»'Bvy,  <ivfr<':i8t,  thrt•llt^'nin^'. 


I       -(H) 

28-12  I 

I      ^02 

•28-7.6  I      -01 
I      -01 

28-17  I 

I      -03 

27-89  j       01 


28-18  i 
28-44  ' 
28-42  ' 
28-39 
I  28-41  I 
i  28-47  ! 
r  '28-^20  I 
:  28-08 
j      28-03  ' 

28--i2 
;     28--26  ' 
!    '•28-1.^  ' 
'      27  !»9 
I     28-27   ' 

I      -''•1" 
I      28-21 

}    '28-30  : 

I  ■ 

28 -III 

i    I 

28-37  I 


1-43 


-02 
•00 


-10 
-02 


8;i 
U6 
Ki 
70 
91 
65 


47 

8;< 


96 


-  10 


81 

"l*.' 
8« 
78 


General 


K 
P 


1< 

r 


8:< 

J* 

84 

w 

8.'> 

f) 

78 

!• 

Ki 

<i 

71 

I' 

80 

W 

72 

Q 

96 

U 

8:1 

U 

93 

84 

^ 

K 

82 

y 

92 

>>; 

u 

95 

'■i 

80 

K 

K 

R 

F.-K 

K 

Q 

<.I5 

K 

<J 
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SESSIONAL  PAPER  No.  28f 

MKTK<»Koi.tMii(  Ai.  Data,  wm  M.H.S.  Station,  Kekwati.n,  Unt.,  vou  Ueckmbeh,  1!M.'». 


Day 


.s 
<• 
II) 
II 

IL' 

i:< 

H 

u> 
i: 

IN 

I!) 

'Jtl 

■»•» 
L'4 


111 

:tu 
•«l 


Tpiiiprraturc 


Lake     Tank  I    Air 


XMI 

;jj  .) 
.«  o 
.sail 
:«:»■(» 
:a  o 

;«i) 
:« ■  0 

xi  r, 
:w  :> 
h;^  o 
;«o 
;«o 

;«o 
.«  o 

XMI 


Xi 

0 

Xi 

0  : 

Xi 

0 

:« 

0 

;«  (I 


xio 


.xio 


:wo 


Day 


Velocity 
Wind 


Direc- 
tiou 
Wind 


liaro-     Kvap«r-i  u  .     iHumi-  L,       __, 
meter       ation      '*'""     dity     General 


Mile? 
1    hour 


Inches      Iiu'lieii 


Inrheii      •■;, 


1 

70 

X. 

•1 

ill 

.'M> 

NW. 

2N    .'•(• 

17 

.■i-4 

S 

■->.•. 

21 

.">  4 

K. 

■2S  AS 

IN      ■ 

;i  4 

K. 

27 

2li 

AS 

.XK. 

2N   01 

JS 

s'.t 

SK. 

. 

.«) 

•M 

7(1 

SK. 

2N-.'>S 

:t2 

.... 

7'.l 

S. 

2h-71 

JS 

h<l 

Ji_ 

X2 

:t2 

1(1  li 

ji] 

2S-.V4 

:»:; 

7    I 

w 

;«i 

.l.'i 

1  Mi 

NW. 

2N   111 

2.-. 

I2:. 

N. 

J« 

27 

.'.s 

N. 

2.s-4li 

i.-i 

:i  I'l 

K. 

i.i 

Ih 

4(1 

K. 

2>«-.">0 

■'«■  2 

SK. 

i'» 

11. 

!!■.■) 

SI-;. 

2S-.->7 

i<i 

7-4 

'•' 

20 

•  >'l 
17 

w. 

2S  42 

!.•> 

Id 

1     2S-4o 

-    1 

(■)•."• 

w. 

•J 

2 

s  \ 

NW. 

2SHS 

—     N 

2ti 

SK. 

1  , 

;     •< 

II 

i:i 

SK. 

2N    Ihl 

.'» 

."iS 

s 

JO 

i:i 

!•■."> 

SK. 

;     2N-."MI 

22 

(•1 

SK. 

jfj 

21 

I  ■  s 

•«« 

;    2s:ii 

HI 

4  '.1 

.n'. 

s 

i:< 

li    1 

N. 

j      2N  211 

.'i 

4  r. 

.\. 

1 

1 

4  .-) 
11 

N. 
N. 

2N  ;{o 

2N    Hi 

—   'J 

20 

s. 

ll 

•1 

1(1 

••;_ 

i     2N-  1:1 

11 

2  4 

s 

i:i 

ir, 

:i-s 

SK. 

2N   .ill 

111 

7  ■  2 

SK. 

'Jm 

20 

4  4 

.N 

2S  04 

i      2(1 

•*>■  1 

XW. 

22 
1  "• 

2:t 

.jll 

X. 

2>  ■  27 

1 1 

j  -J' 

24 

2-7 

X  \S 

1      2S-4N 

1  ■' 

2(1 
1.-. 

7    1 

S 

2N-22 
•H  ■  22 

;-17' 

(Ml 

W. 

I-    1 

-   ,1 

2s 

S 

2N-4N 

1       -J 

4(1 

SK. 

i 

14 

^ 

10  4 

K. 

■     2S-17 

i:t 

7-K 

XK. 

1 

,    i;i 

14 

.•.•!l 

X. 

1     2.S   l.-l 

I  _    2 

.(•1 

w. 

i 

'■        2 

14 

SE. 

2N  ■  7  1 

.      ID 

UN 

K. 

IN 

10 

01 

s. 

:    2v.:«i 

.\veragc  linieofiibxi-rvation; — 7.4S  a.ni    iiipl  .'ilHi  p. in 

P  -Clear,  no  i'lou<lfi. 

Q  -Small  Been'  rlouds. 

R  -Cumuli 

8  —Heavy,  overeai't.  thrciiti'iiiiiK. 


■0."> 


1* 

<} 

H 

111 

H 

SI 

It 

IHl 

S 

<ll 

!• 

s 

IMI 

s 

•^ 

(II 

s 

I' 

<i 
I' 

u 
I" 
<i 
I< 


(^l 

!• 

i" 


I* 


J! 


i; 
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UKPAHTMKM    OF    THE  ISTKKIOH 


7  OKORQE  V,  A.  1917 

Daily  (iuuK<'  lli'lglitri  ut  Keiiura  I'uwcr  HiiutH'  tiiul  Kc<-wutiii  Kivcr  Hriilici-  fniiii  Aukusi 
1,  1912,  to  IVbnmry  J!»,  WV.i. 

Tlu-  OI)m'r\'atioiw  duriiiK  tlic  alK)V(>  ihtUmI  wen-  iniuli-  by  iiuiiilM-r^  ol'  the  Muiiitolia 
HydroiiH'tric  Sunvy. 

D.MI.Y  (  i.VHiK  PiKlliHT,  IN  FeET,  OK  I'.AST  AND  WksT  liUANt  H  WiNMI'ECi  UlVER  KOK 

At»a  HT,  Seitemhek,  (Ktobek  and  Novkmheh,  I'.ir.*. 

AUODBT  (KtoBEK 


Krnnni  PimiT 

Hull**. 

K(*rwiiliii 

Kpiioni  Power 

IldllM' 

K««watin 

IMy 

1 
iHour. 

Hill. 

Ki\-ft  I<rul(r. 

Hjvrr         H 

Kivi 
our. 
1  III. 

r  BrklB.-. 

Tailrarfi 

Kivrr 

Hour 

li«iiir.- 

Hour. 

Tw'InHie 

(iauxe. 

;l 

111. 

;l  III. 

1 

1       H   UtI 

l,(Klli 

2a 

i.da,-)  (17 

7 

:«) 

I.oai  74 

<>  :H) 

I.ICIJ  .V. 

1,1131   0S| 

7  Ml 

I.IKtl  42 

.* 

1       M   IXI 

l.liaii 

21 

1  (Kl.'i  (IK 

7 

.HI 

i.oa2  74 

>  :«i 

I.ICCi  47 

I.ICU  lis' 

7  Ml 

I,U:M  4li 

a 

1       !»  IHl 

i.iiaii 

21. 

i.oa.'i  (HI 

7 

ail 

i.oa2  71 

>  M 

l.ltW   4') 

1,0:1:1  lis; 

7  Ml 

1.0:1:1  411 

4 

j      1  IKI 

1  ,(w:. 

27 

i.(iai  111 

7 

:lii 

1.1  )a2    Ii2 

11  01 

1       HKVi  47 

1,0:1:1  inii 

7  :I0 

1.0:1:1  .VI 

i 

M  mi 

i.oaii 

(S 

i.oaa  (i7 

" 

.III 

i,()a2  an 

s  :h 

1.0:111  27 

1,03,)  :i7i 

7  :ii> 

I.0;M   32 

i; 

•    s  au 

i.o:i(. 

^1- 

1  (ia.'>  i> 

" 

:«' 

i.()a2  c.i 

H  :Hii      l.ici.')  12 

1.031   .•..•.! 

7  :«i 

I.ICII    111 

7 

!      S  Wi 

1  .(laii 

21 

1.(1  (.-1  I,-. 

I 

:mi 

;.))a2  7!. 

>  :h 

I.IKIIl  27 

i,o:i4  ii7' 

7  Ml 

i.o:m  411 

,H 

i      H  (Ml 

1  .oai. 

2.". 

i.().i.-i  II 

ai' 

l.oa2   S4 

N  :h 

l.lClli  ai 

l.(Cf)  .■i7 

7  Ml 

I.IKH   M 

11 

i    N  (m 

1  .(laii 

2.'. 

i.oa.-.  11 

7 

M, 

i,()a2  w 

s  M 

l.iKUi  :I7 

l.(cri  (i7 

7  M 

I.ICH   SO 

lU 

s  uu 

i.uaii 

2.-1 

i,()a:i  17 

• 

.lu 

1  1)32  1(7 

»  :h 

1      l.():iii  :17 

l,oa,"i  1.7' 

7  M 

I.ICII  lH) 

II 

N  im 

l.(«5 

21 

I.IKH   l.'i 

7 

;«) 

I.U32  71 

11  (« 

i 

l.iciii  :l(i 

l.(CI.'i    (>.->' 

7  M 

I.ICI.-.    IJ 

12 

S  M) 

i,o;*« 

in 

I.IKM  i.-> 

Ml 

1.032  .VI 

s  M 

'      1.0311  :I2 

1  (tri  (i:i 

7  :H) 

l.(KI.'>    l<i 

13 

n  M) 

i.uaii 

2(1 

i.ua.-i  i« 

'      7 

Ml 
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700 

100 

••3 

•W 

WW 

700 

700 

IM 

•80 

180 

18 

-.75 

7011 

733 

3«A 

HS8 

•75 

3110 

715 

700 

7WI 

MO 

180 

30 

•i.W 

•WO 

«»5 

7IA 

osa 

MM 

IkV) 

HH5 

110 

H7A 

•80 

3in 

31 

7(10 

700 

mm 

<tl& 

nM 

130 

H.V5 

7.30 

7.30 

fi7A 

850 

180 

23 

«il« 

3:«i 

340 

•i:iA 

•74 

H«A 

IMVI 

700 

730 

700 

180 

180 

33. 

715 

HOO 

•wu 

KW 

MM 

H^^ 

H70 

HO 

700 

IW5 

705 

180 

34 

730 

imo 

HOO 

140 

lOA 

1100 

H,VS 

745 

730 

700 

706 

ISO 

3S 

lt» 

IIM) 

703 

140 

HNH 

HM(I 

HMO 

«eo 

7J0 

IHO 

870 

180 

30 

.'flU 

•HMI 

IMH 

14(1 

«7() 

•170 

73 

700 

730 

•1.30 

•00 

180 

37 

710 

OIMI 

HOO 

14(1 

IIH7 

HHO 

•I.V. 

H70 

IHO 

•30 

HHO 

180 

3M 

ttU 

700 

H70 

•KM 

•MM 

I.Vi 

H.VI 

7«V 

7:« 

•170 

•MO 

180 

38 

«K.'. 

3:17 

.■ma 

(■*0 

I.W 

IU).'| 

H75 

7.30 

•MO 

IHU 

180 

;« 

•MM) 

IMH 

11(10 

7.« 

•MO 

•M5 

715 

H30 

•Ml 

7()A 

180 

31 

•175 

HUA 

105 

•MM 

(MO 

•50 

180 

M 
10 

It 
13 
11 
14 
!» 

IH 
17 
l» 


31 
33 
33 
34 
35 


■Jh 
38 

U 


nti.'i. 


IMt. 

IKH 
Jl.i 
•M7 
•■*.■( 

•W» 
•iX) 

•*.■. 

31  »> 

.vm 

•M5 
IM.'. 


•MM 
707 
I'lHA 
•WA 

(Ml) 

7(11    i 

■nia  I 
1M8  I 

73.-.   I 
73.-I 

7117 

1*7 
7U« 


IM3 

171t 

740 

1711 

7:« 

33:1  1 

707 

333  1 

7(17 

.-r.i  ! 

740 

iXi 

317 

333 

IM5 
78U 
7IO 


735 
740 

:iA 

•38   i 


^•; 

•Mi    ' 

r«t 

7411 

7441 

740   i 

707 

JI7 

•M«   I 

730  I 
74(1 
74(1  I 
7i;i  j 
707 
23U 


77U 
7  Ml 
7441  , 

7:iA 

7Ht 
I'lU 

iwa 

74(1 

rm  : 

74(J  I 

7M  I 
7.V. 
348  I 


I 


r35 

7111 
743 

7:iA 
74J 

I7» 

17« 

int 

I7» 

I7H 

179 
I7» 
l»4  ! 
H7H 

745  i 


I 


3i:< 
3IU 
314 

7(5) 
737 

737  j 
731   I 

I 
7.->5  I 
7011 
I7K 
•i:iu 
733  I 

I 

7.V1  I 
7UH  > 
7.10  I 
730 


73<l  I 

305 

775 

WM 

737 


«7« 
7115 
177 
H«l 

HM 
705 
7I« 
737  , 
737  I 

170 
731 
7143  I 
H33 

7«n 

730  i 
780 
I7H  ' 


5  I 

MH  I 

I.VI  I 

3(M  I 

3IIU  { 

3(H)  : 

JIKt  ' 
I 

3(18  I 

300  • 
■JUU 

3IM  1 

3(IU  ' 

»tu  ' 
308 

3011  i 

3<W  I 

31.-.  ! 

•M» 
117(1 

714  ! 
744 


I  (1)1 
KUi 
IWi 
IHH 
I  (Ml 

IHU 
HI7 
•1:11 
•  14 
•Ml 

147 
.Vtl 
•M7 
•MU 
(M3 

•W3 
)Ht3 
177 
.17.-. 
h;«7 


IIW 

7  lit 

711     ; 

T31 

77II 

HI7    1 

;i>i 

77»l 

l.i..  1 

727 

731» 

.VM 

7:1,1 

7ltt 

lii;. 

7U5 

'•^ 

i;.w 

i.;t7 

ti:ii 
147 


;7     ! 


HdO  j 

•h:i  i 

11:11  I 

11:17  I 
1)2.'. 

>M:i  I 


141 
Mil 

•WM) 
(M3 

(M3 
HHN 
141 
.183 
•14 

IM3 
HA3 
•M« 
H.VI 
I4H 

.Vl4fl 
•>.Vi 
•MO 
W13 


•MW 
138 
141 
141 
141 

144 

IHO 
IHO 
IHII 
ItW 
170 


•i:iA 

HH7 

HIO 

•tIA 

•173 

701 

•35 

NA 

7^1 

WW 

748 

Hit 

I.Vi 

•173 

7M 

.Vi3 

7U.% 

H38 

•130 

H03 

78H 

H4M 

711 

7MI 

•35 

H78 

HIS 

h;<a 

:I33 

7H0 

IMW 

mi 

H3A 

158 

•183 

HIO 

504 

731 

H33 

•MH 

743 

H3A 

•43 

7IH 

774 

•M3 

7HI 

run 

•M3 

;i74 

Nil) 

U33 

743 

7H« 

180 

7AI 

H33 

H83 

n« 

780 

HHO 

7«l 

H53 

•4H 

755 

7«H 

•80 

774 

7IIH 

•78 

H83 

780 

H03 

748 

H38 

IHO 

7«l 

7WI 

7ur> 

7IH 

783 

«8U 

HIO 

■<38 

rt73 

7«< 

H33 

705 

rum 

H41 

7«H 

H3» 
HIO 
79H 
7,V. 

iu:i 

7^11 
7.V. 
7.V. 
748 
7411 

H32 
H77 
HIH 
H33 
HIO 

774 
H7I 
HIH 
H4t 
HIH 

7HII 
7112 
792 
HIO 
IIM 

457 
H23 
788 
810 
841 
780 


PKOOKKSM  RKPORT  UP   THK  MAMTOHA   HYUHOMKTHU    aVHVKY         2SS 
SI»»IONAL  PAPIR  No.  W 

Tabi!LATKd  K»»(L'I.th  or  DimHARtiK  Mkahirkmknth  at  Kknoka  Powkh  Hoi>i. 


No, 

t 

■i 
A 
I 


OHt. 

l-'rbniao  24.  19t:{ 
34 

25 
•.'■> 
2:1 
2.» 
2lt 


II 

^ 

10 

:i 

II 

:< 

12 

:: 

1:1 

7 

14 

4 

IJi 

lu 

7 

17 

- 

IM 

7 

lU 

1 

•-tl 

N 

Jl 

N 

JL' 

>> 

j:* 

N 

-'4 

S 

Jit 

S 

•j<» 

> 

J4 

0 

;;h 

".» 

■J!! 

•1 

;hi 

11 

:il 

!• 

:ii> 

<! 

.'« 

It 

;h 

10 

:j5 

10 

:iA 

10 

:)- 

l.'> 

:ii» 

15 

3« 

15 

4U 

lit 

41 

It) 

42 

Ml 

VA 

It) 

44 

■J\\ 

4ri 

20 

4«i 

-tl 

47 

20 

4^ 

April             4 

4« 

4 

M 

4 

.-.1 

4 

.V.' 

4 

.VI 

4 

:a 

1 

.V) 

.-, 

5(i 

.*> 

57 

.*» 

»»• 

.'» 

.W 

'1 

MO 

'1 

01 

'} 

til! 

."1 

ti3 

.", 

*i4 

.*» 

tWi 

.'» 

<M> 

24 

t'.7   1 

21 

Fun-bay 

(•MIBC 

Uin- 
chargf 

Kat. 
Weir 

\.-l 
Dinflmriii- 

\A,Uii 

Hmd 

KfBrii'iiry 

» 

«7«7 

I.(M7m 

Itt-H 

i,inw-u 

I.CU9 

22'NU 

S3-2 

U7«A 

l.32tt-7 

19-1 

l,:iU)-0 

1,323 

22-74 

52  0 

ureA 

l.:U3'U 

19   1 

1,292-9 

l,:W9 

22 '.'m 

5tt'2 

1»7«5 

1,242' 1 

19   1 

i,22:m> 

1 .359 

22 '.'Vh 

dh'4 

U7'(U 

I,2h2  0 

10- 1 

l.-2«>2  9 

1.340 

22  .5N 

.54 '5 

«7tW» 

I.:«I9  0 

19  5 

I,2h9  5 

I,;i.-i9 

■22  tl.» 

5.5  0 

»7«« 

l,;flM-5 

19-5 

1,:»75  0 

1.444 

22  .50 

55 '3 

1»7«7 

711   :» 

l«  5 

tM)l  'S 

HlO 

23  :i5 

.59 '4 

97«H 

770-7 

IN-K 

7.'>7  ■  9 

vto 

23  29 

.Vi  9 

«7tW 

l.:i9;<    i 

2tt-2 

I,:«7:M 

1,151 

•22  .59 

.Vi    \ 

117  Oh 

l.4«:J-9 

20  2 

l,44:<  7 

1,010 

22 '47 

.5X0 

U70N 

i„vm'4 

20-2 

I.4M1  2 

l,00h 

22  43 

.59   1 

«7  0ft 

l.l'.-ri)  4 

19-1 

l.-.'40  :t 

1,372 

22  IMI 

.57 '  s 

«7oa 

l.aij  :i 

19   1 

1,29:1-2 

1,357 

22  IMI 

.54  s 

!»7tM 

i.2:m  4 

IH  7 

1.217   7 

1,310 

22  .59 

.Vi  5 

U7'<M) 

l,2.Vi  7 

2U  0 

1.2a.'M 

1 .2X2 

22  74 

.54  0 

»7BH 

1.242-2 

20  2 

1.222  0 

1,207 

22  tW* 

.51  0 

117 '0)> 

I.2IIU-4 

20-2 

I.INI  2 

1,2)15 

22 'Oh 

.5.'.  ■  s 

U7-00 

1.25.50 

J  J- 5 

I..J5   1 

1  2M 

22 '70 

.54  0 

H7-7I 

1,249  N 

21  :« 

l,2-2N-5 

1 .2.i3 

22  7s 

.5;»  0 

'.•7  70 

l,21M-9 

20  9 

1.IH4  0 

1 .203 

.  v.  3 

lt7-0« 

1.2;19  :j 

2t)-2 

1.219-1 

1 .23t> 

'22 '  73 

52 '  s 

U7  tVU 

1.22;l  7 

'20 -O 

1, -20:1    1 

I.2.50 

22  7 » 

51  II 

(•7  07 

l.Jll)  :l 

19    H 

1. •2-29  5 

1 .200 

22  70 

.Vl  5 

1)7  Wi 

l.l'liO  4 

19  5 

1.240-9 

1,.«I7 

22  09 

.54 '5 

!)7-0« 

1.202-0 

19  5 

i.24:m 

1 .275 

22  04 

.VI  5 

!»7-7.'> 

N15  0 

22  -  >» 

792  ■  h 

717 

23 '29 

15  s 

1I7-75 

771   .-1 

22 -s 

74s  7 

707 

23  .'9 

51   9 

l»7-7e 

770- IV 

2:<  2 

7.5;m 

7''7 

23  31 

4S  '.1 

l»7-77 

70.J-4 

•2:1  0 

711s 

rill 

•23  42 

4h-2 

1)7  wK 

7190 

24  0 

Ii!l5   II 

70 

23  .52 

.50  s 

H7  77 

7»>  s 

2a  li 

725-2 

OiN'i 

2'! -49 

IS -2 

H7-70 

•'>l:{  0 

2.r2 

.■>)»'i-  s 

072 

'23'«ti 

-'»7  ■  2 

U7-70 

1.151    1 

20  9 

i.4-<:»  5 

1  ..507 

22  .v.) 

. .  f  -  2 

U7-7I 

l,.Vlh  0 

21':t 

1.511.  7 

1.007 

22  52 

.5.5  ■ .-. 

W7-70 

I.40N-H 

20  9 

1.U7  11 

1.022 

22    Ih 

5s  s 

!)7-70 

1.441    7 

•20 '9 

1,420  s 

1,01.1 

22  111) 

.'.9  2 

1)7 -70 

1..V4I    1* 

20  9  1 

1..120-;i 

l.ttl'i 

22  02 

."jO   2 

!)7«t 

1.4.J9-2 

•20 '5 

l.lls  7 

l.*>07 

22  ■  .54 

.59    1 

!)7»8 

l,.«):i  s 

20-2   ! 

1 .2N;t  1. 

1.151 

22  •  fkS 

54   7 

»7-6h 

1,270- •.' 

20' 2  1 

1,2.'>II-II 

1  ,:i.54 

22 'OS  , 

.'•li-3 

1)7  08 

1,279  7 

20  2  ' 

1.2.59  5 

I.3.VI 

22  OS  ' 

.5*>-  I 

U7B9 

1.202  1) 

•20  0  ! 

1.1S2  :i 

1 .337 

22  71 

.5ss 

H7-74 

l.20."i  ti 

22- 1 

1 ,2  \A  2 

1,321 

22  70 

.V5-  1 

H7-4 

l.:»ls  2 

22    1 

1.295  s 

1,.«40 

22  ■  70 

.VI  0 

1»7  74 

l.:«17  7 

22-1   1 

1.295  :i 

1.343 

22  70 

.VI  s 

1)7  74 

1.2)H)-li 

22- «   1 

1.247-2 

1..13h 

22  70 

.V5-r. 

1)7  SO 

IllCJ  5  1 

24  7 

tiOX-S 

520 

23  .51 

39  11 

. 

1)7  M 

729 -H 

25   1 

704  2 

.■ao 

23  .54 

-IS    » 

1)7  W 

7.54  0 

25-5 

729    1 

.Vlll 

23  .54   1 

37-9 

1)7  NJ 

712-N 

25-5  ' 

ri>>7  ■  :i 

519  1 

23  .59  , 

37 -s 

1)7  ■  H-J 

04:1  7 

25-5 

Ols-2  1 

42S  , 

'23'ii;i  ; 

34   7 

97  NO 

liN7-  i 

24-7   i 

002-7 

494> 

•23 '.55  i 

37  -  5 

97  M 

702  9 

25   1 

077 -s 

.501 

23  .57   < 

;i7  II 

1)7  M) 

li.57-2 

24  7 

ti;t2-5 

517   : 

23 '.v. 

43  3 

1)7  sa 

1171-7 

•25 '5 

oto  -  2 

519 

23  01    1 

10    1 

1)7  KJ 

li<i<>-5 

25-5 

1^1  II  i 

.552  i 

•23 -.57   ! 

43    1 

1)7  •  SJ 

710  r. 

25  5 

li.V5-  1 

.529  I 

23'.5<>  i 

3S  7 

1)7  W 

tH)l    t 

'2.'i  ■ .'» 

0«i.5-9 

527   j 

23  .•|<i  1 

39  7 

97  H3 

Olh  5 

25 '9 

.192  0 

394    ! 

23-02 

33-3 

97  KJ 

mis- 1  ! 

25 '9 

M2  2 

.■1O.5   1 

•23 -U)  ! 

39-4 

97  M 

.■.•>2« 

25'9  ! 

.vio  7  ; 

.-.27 

23-. 5s  1 

19-1 

97  KJ 

719-H  ! 

25-.,  , 

ti94-;i  ! 

.-.25  ! 

23 -.59  1 

37   s 

97  KJ 

020-4 

2.5-9  ! 

.594-5  , 

527  1 

23-54  i 

44  0 

97  SI 

7fl9" 

25   1    ' 

iih:<  9  : 

.VNi 

23  .J7 

37    1 

1 

9S--20  i 

l,:»7o  11 

44-7  1 

!.:<:<  19  1 

1.170 

23-10  1 

45-1 

1 

98-20  : 

1.2.'i9-0  : 

14  7  1 

i,2i4-;i  I 

1.20^1 

23  11.5  ' 

.50 -s 

3Ba  -iKfAKTilKST  OF   THK  ISTKHIOK 

7  OIOROI  V,  A.  1117 

si,opK  <;.\r<;i  s  on  wkkpkhn  oi*ti,kt.  i.aki;  ok  thk  woodh 

HiirroKr. 

Ill  AiiKUMt  of  liitU,  fiiurttt'ii  KHUKM  wtTt*  M-t  on  tin-  wi>«t(Tti  uullut  of  tlif  \jiiM  uf  tla* 
WiHxli.  T)i«>!M'  RiiufCPM  wi'r«'  Hct  for  thr  }iuri>OM<  of  obtiuniiiK  "loiN-  (lAt>  in  runiiection  with 
(iischargi*  niriijiun-mentii  taken  mi  the  wntcrn  outlet  at  the  Nonimn  traflie  hridRe. 

The  upp«T  of  tlieiie  guUKoa  Ik  m'I  to  hetttl-lftke  li-vel,  while  the  lower  in  net  in  the  lailwater 
of  the  Nonnaii  (lam. 

trirtu  the  time  of  iiiKlallatioii  of  tlw«'  RiiURei*,  n-adiiiRM  have  been  obtained  iluriiig  the 
time  in  whieh  ineterinRn  have  been  taken  at  the  Norman  tralfir  hnAgy  metering  station 
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